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Art. I—On the General Distribution of Terrestrial Magnetism in 
the United States, from observations made in the U. S. Coast Sur- 
vey and others; by A. D. BAcHE, Superintendent, and J. E. 
HinGarp, Assistant U.S. Coast Survey. With two maps. 
DuRrING the progress of the Coast Survey within the last 

twelve years, observations of the magnetic elements have been 
made, under special instructions from the Superintendent, at 
most of the astronomical siations, and near mauy capes and har- 
bors where a knowledge of the variation of the compass was 
requisite for the use of navigation. The number of magnetic 
stations now amounts to about one hundred and sixty, distribu- 
ted (irregularly as yet) along the entire seacoast of the United 
States, on a great portion of which magnetic observations were 
now made for the first time. The object of this paper is to de- 
duce from the Coast Survey observations, in connection with 
others of recent date, the general distribution of terrestrial mag- 
netism in the United States, as far as the data available will war- 
rant the conclusions. 

These observations have been discussed from time to time 
under the immediate direction of the Superintendent of the 
Coast Survey, with the double purpose of determining the dis- 
tribution of magnetism in different parts of the United States 
and the local irregularities. Observations have also been re- 
peated at many places where the discrepancies indicated the ne 
cessity for such a course, and generally resulted in throwing the 
discrepancy upon the existence of local attraction. 
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The area under discussion is so large, and the observations 
comparatively so sparse, that nothing more than the general dis- 
tribution can at present be attempted. Local deviations from 
the general system, of greater or less magnitude and extent, are 
apparent in the table of residuals given at the close of this pa- 
per; which must be ascribed mainly to local attraction, since the 
errors of observation are far less in amount, and point out local- 
ities where additional observations will be most useful. 

‘The results of the Coast Survey observations are given in 
Table I, which gives the latitude and longitude of the stations, 
the declination, dip, and horizontal intensity of the earth’s mag- 
netic force, the date of the observations, and a reference to the 
particular locality, its geology, and other circumstances. 

The record of these observations and the details of methods 
and instrumental constants will shortly be published as a part of 
the Coast Survey records and results, for the publication of which 
Congress has provided. <A brief notice will therefore suffice here. 

In observing the declination, the magnetic meridian has gene- 

rally been obtained by means of collimator magnets, using Gauss 
and Weber’s transportable magnetometer; while the astronomi- 
cal meridian was derived from the triangle sides ol the Coast 
rvey, or <¢ btained by direct observations. 
The dip has been observed with needles of from six to ten 
shes in length, made by Gambey and by Barrow. ‘Two nee- 
dles have generally been used; or when one only was employed 
it has been care fully tested and compared. 

The horizontal intensity has been determined in absolute meas- 
ure by vibrations and deflections, according to the methods of 
Gauss and Lamont. The units of measure are those used in the 
British surveys. 

From the agreement of repeated observations, it is inferred 
that the uncertainty of the observations at a particular spot does 
not excet d one or two minutes of are in the declination and dip, 
and ;1, part of the horizontal force. 

The data derived from other sources that are combined with 
the Coast Survey observations are all of recent date, in order 
not to introduce much uncertainty into the reduction to a com- 
mon p riod. They are: 

1. Observations by Lieutenant (now Colonel) Lefroy, of the 
Royal Artillery, in Canada, along the St. Lawrence, and at To- 
ronto; being part of those published by Colonel Sabine, in the 
Philosophical Transactions, 1846 and 1849. 

2. Observations made in connection with the survey of the 
northeastern boundary ; «rd. 

3. Observations of horizontal intensity in Waterville, Maine, 
by Professor G. W. Keeley, in 1847; Phil. Trans. 1848. 

"4, Observations by the late Dr. John Locke in various parts 
of the United States, especially in Ohio and the northwestern 
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states. (Am. Phil. Trans. 1846, and Smithsonian Contrib. 1852.) 
The values of horizontal intensity in this series are originally 
expressed in terms of the force at Cincinnati, and have been 
converted into British units through the observations at Toronto, 
which is one of the stations. 

5. Observations in various parts of the middle and western 
states, by Prof. E. Loomis, Am. Phil. Trans., vols. vii. and vin. 

6. Observations made on the Mexican boundary surveys, un- 
der the direction of Major W. H. Emory, U.S. A., recently 
presented by him to the American . Academy of Sciences. 

7. Observations made by C aptain Whipple’s party in the Pa- 
cific railroad explorations, near the 35° par: a | of latitude. This 

ies, not heretofore published, was kindly furnished by Cap- 
tain A. W. Whipple, U. S. Topographical Engineers, and is 
given in full in Table II. It will be seen that a large number 
of the stations are at a great elevation above the sea level. The 
effect of elevation on the action of the earth’s magnetism has 
generally been found insensible, and in the absence of any 
known correction the observations have necessarily been used 
without reg ard to height. The observations have been made 
with a Fox dip-cirele—Cambridge, Massachusetts, being used as 
a reference station for the intensity. The numbers in the table 
denoting the total intensity may be considered as referring to 


the arbitrary scale in which the total force at London is 1°372, 
with the usual uncertainty on account of secular variation. 

For use on the map they have been multiplied by 7°41 to give 
the total intensity in British units, and by the cosine of the. dip 
7°41 is the ratio of 13°32, the 
total intensity in British units at COinbetliie. Massachusetts, from 
: Coast Survey observa- 


for the horizontal force. The factor 


observations by Professor Bond, and the 
tions in the vicinity, to 1°798, the reference number in the table. 

8. Table III gives some observations of declination not before 
published, collected from various sources for this discussion. 

Corrections for secular variation.—T he observations in the dis- 
cussion have been reduced to the common date of January, 1850, 
by the best values for the annual change that could be arrived at. 

The annual change for the declination and dip has been used, 
as found in the discussions by Mr. C. A Schott, printed in the 
U. S. Coast Survey report for 1856. 

For the northwestern states we deduce from scanty data, and 
have applied an annual change of from 1'6 to 2’ decrease of 
easterly declination. 

Determinations of intensity in absolute measure are of so re- 
cent a date that but little is ~ he ing of its secular variation. Ob- 
servations of the horizontal force at Toronto, Boston, New York, 
Philadelphia, and Pascagoula, made during the interval between 
1843 and 1855, concur in showing an annual decrease of nearly 
rasa part of the force. If we suppose the total force to remain 
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constant, the known increase of the dip would account fora 
rather larger diminution of the horizontal component; and since 
it is probable that the total intensity is likewise slightly on the 
increase, the result obtained from our scanty data may be con- 
sidered sufficiently well established to be used. 

Our knowledge of the secular changes on the Western Coast 
and in the territories is so deficient that no satisfactory reduction 
can be applied to the observations. The changes, however, are 
known to be small, and the observations do not differ greatly in 
date. Their mean date is about 1852, which may be considered 
as the period to which the western part of our map corresponds 
more nearly than to 1850. 

Construction ef Maps.—In the construction of the lines on the 
maps, both the graphic and analytical methods have been used. 

Observations within limited spaces were united into groups, 
by taking the arithmetical means; a number of such groups 
were combined by conditional equations of the second degree 
amounting to an interpolation by second differences. 

The several systems of groups were so arranged as to overlap, 
and the slight disagreement in the joining was adjusted by an 
interpolation, partly graphic and partly arithmetical. 

When the latitudes and longitudes of stations have appeared 
unsuitable co-ordinates of position, owing to the stations being 
distributed in an oblique direction to the meridian, they were 
varefully projected on a map, and referred by measurement to an 
assumed axis of co-ordinates in any convenient linear measure ; 
the lines deduced from the conditional equations so formed, being 
projected according to the same system, the latitudes and lon- 
gitudes of points in them could be read off and tabulated, the arti 
ficial system serving only as a convenient means of interpolation. 

On the ace ompanying maps the lines of equal declination, dip, 
and horizontal intensity have been drawn only as far as they 
were warranted by observations. For places within the range 
of the lines approximate values may readily be obtained by 
graphical interpolation. 

Table IV gives the differences between the observed values at 
the Coast Survey stations, reduced to 1850, and the correspond- 
ing values on the maps. It will be seen that there are a few 
large residuals, sometimes exceeding 2° in declination, 1° in dip, 
and ;'; of the horizontal force, which belong to isolated stations, 
(see Mt. Pleasant, No. 5, and Patuccawa, No. 15,) or very limited 
localities (see stations near Cape Ann, Nos. 20 to 24); in these 
cases local attraction is too apparent to allow the observations to 
be used in the construction of the map. 

We find, further, that in certain more extended localities the 
residuals in declination, amounting in the average to about 20’ 
or 25’, have one sign, indicating a more general deviation from 
a regular system. Thus, the observed declinations near New 
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York, eastward to Black Rock, and westward to Princeton, are 
larger than those deduced, while near Cape May, in the lower 
part of New Jersey and Delaware, they are less; in the western 
part of Massachusetts they are greater, in the eastern part they 
are less. For the want of more ample material, especially of 
observations in the interior, no attempt has at present been made 
to represent these irregularities in the system of lines. They 
are greatest in amount in the eastern and middle states, where 
the average of the residuals, irrespective of sign, is 16’, exclud- 
ing the class first noticed. Along the shores of the Gulf of 
Mexico it is 6’; and on the western coast of the United States it 
amounts to 10’. 

The residuals of the dip observations are less than those of 
the declination, amounting in the average to 9’, and there are a 
less number of large disturbances. When we consider that the 
disturbing polarities probably act nearly in the plane of the 
horizon, we may conclude that the irregularities of the dip 
should bear a still smaller proportion to those of the declination ; 
and we see that the constant instrumental errors, which are 
larger for the dip than for the declination, are not without sensi- 
ble effect on the magnitude of the residuals. 

Upon the same consideration it will not be surprising that the 
residuals of the horizontal force observations are larger in pro- 
portion than those of the dip, being, in the mean, about the six- 
tieth part of the actual values of the horizontal intensities. A 
variation of 10’ in the dip would correspond to one of the one 
hundred and twentieth part of the horizontal force. 

Comparison of Maps,—A comparison of the maps herewith 
presented, with other similar ones that have heretofore been con- 
structed, cannot fail to be interesting and instructive. 

Declination — Allowing for the change in ten years, the lines 
on Prof. Loomis’s map for 1840 (Sill. Journ. vol. xl), agree well 
with the present map; considering the comparatively small 
number and often unreliable character of observations they were 
based upon, the agreement is remarkable, and leads to the hope 
that valuable results may be derived from the recent observa- 
tions made in connection with surveys of public lands in the 
country west of the Mississippi, in which Burt’s solar compass 
has been used to a great extent. 

Colonel Sabine’s chart of the declination in the Atlantic ocean 
(Phil. Trans. 1849), covers only the northeastern portion of our 
map, which in that portion is based in part upon the same ob- 
servations of 1844 and °45 to 1840, the epoch of the map, the 
secular change used had not been considerably in error, as 
already noticed in Mr. Schott’s paper on the secular change of 
the declination (C. S. Report for 1855). As it is, the lines agree 
well in direction, but occupy too nearly the same position for 
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The most important comparison is that with Gauss’s maps of the 
computed values of the declination, dip, and horizontal intensity. 
They are the only ones in which the three elements have been 
considered as having a neccessary connection with each other, 
and while they may be considerably in error as to absolute quan- 
tities, the agreement in form with the lines on our maps, derived 
purely from. observation, is strong evidence of the general cor- 
rectness of the assumptions upon which they are based. 

The data for the declination were taken by Gauss from Bar- 
low’s map in the Phil. Trans., 1833, of which the mean epoch 
cannot be later than 1830. The system of lines derived by 
Gauss on theoretical consideration differs in certain localities 
materially from that of Barlow. The annexed diagram exhibits 


x0 


0” 


the essential difference in form. While Barlow’s line of 10° has 
several branches which diverge tangentially, according to Gauss 
such a divergence cannot take place; but when there is a space 


within which the declination is less than outside any portion of 


its limiting line, that line must form a loop, the two branches in- 


tersecting nearly at right angles, as shown in the looped line of 


8° 45’. It must be remembered that the region in question 1s 
one where very few observations had been made in 18380, and 
that Barlow’s system is probably quite as much as that of Gauss 
a theoretical interpolation, though graphically performed; and 
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that hitherto there have been no observed facts, in the region of 
Texas and New Mexico at least, upon which a decision could be 
based. 

A form of branching similar to that on Barlow’s map, and at 
variance with Gauss’ theory, occurs in Hansteen's Hrdmagnetis- 
mus, and has been preserved on a recent map of the declination 
in his Magnetiske Inclinations lorandring, 

It will be seen that if Barlow’s system represents the forms 
correctly, the line of 9° easterly declination along the coast of 
Texas should turn to the southeast; while the line on our map, 
fixed by numercus observations, decidedly turns to the southwest, 
n conformity with Gauss’s system. In going westward along 
he Mexican boundary, there is not a decrease and subsequent 
increase, as Barlow’s map indicates, but a steady increase, estab- 
lished by the observations along that boundary. The general 
agreement in form between the lines on our map and the Gauss 
system is striking. Observations in Central America would at 
present be of the greatest value in deciding the matter under 
discussion. The isolated observation at Panama, Table III, has 
assisted greatly in fixing the direction of the line of 7° east, de- 
termining that it still turns to the southeast. 

On the Atlantic coast the Gauss lines of declination agree well 
in position with ours, allowing for the difference of epoch. On 
the Western Coast, they are farther to the south, which seems 
contrary to what is supposed to be the secular change. 

Dip.—W ith Loomis’ map, before quoted, and Sabine’s map of 
the dip in British America (Phil. Trans., 1846), the agreement is 
excellent. The Gauss lines agree well in form, but differ from 
2 to 24 in the amount of dip. This is due to the errors of 
Horner’s map, from which they are derived, and on which the 

are about 24° out of position. It must be remembered 
that they were altogether interpolated, no observations of dip in 
the United States being known when Horner’s map was con- 
structed. 

Horizontal Intensity.—For «a comparison of this element we 
have only Gauss’s chart, on which the lines are affected by the 
errors of the dip lines, by means of which they have been de- 
rived from Sabine’s general map of the total intensity for 1836. 
The values of the Gauss lines being expressed in the arbitrary 
scale, multiplied by 1,000, we reduce them to absolute measure 
through the observations at Toronto, where, in 1844, the total 
intensity in the arbitrary scale was 1°836, the dip 75° 134, and 
the horizontal force 3°54, in absolute measure in British units, 
giving a multiplier of 7°56 for the arbitrary scale, or 0°00756 for 
Gauss values. We find thus 3°78 equivalent to Gauss’s line of 
500, along which the actual horizontal force is 4°24 to 4°30; in 
the same place the dip is really 71° 30’, and on Gauss’ map, 78° 
15’. Corresponding differences exist in other parts of the map. 
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TABL E -L 


| Name of station. | Latitude. | Longitude. ade, Declinati” ‘Dip. [Horia® Date. 


west. | intensity. | 


° ° 


| 
| 1| Mount Harris,...... | 44 39.9 | 69 085 | 14 346/76 141) 3-236 1855°7 | 

| 
rm 


re 


Ragged Mountain, .. | 44 12.7 | 69 087 | 14 168/75 41-2] 38-389 | 1854°7| 
| 


18548 


Camden Village,.... | 44 12° 9 05 13 571/75 41:5} 3°340 
1853°6 | 


Mount Sebattis, | 12 53: 40°6 3-411 


} 
| 


Mount Pleasant 
Cape Small,. 


7| Mount Independence, 
Burlington, 


Bowdoin Hill 
Richmond Island, ... | 


Fletcher's Neck 3 26° 2 75 18 3-440 
Kennebunk Port, ... 3 21° 27° 3°6 | 7 , 3°448 
13; Mount Agamenticus,. | 43 13~ 41° 98/74 54 3°456 
Cape Neddick,...... : ‘6 | 70 361 09°0 g $°516 


Patuccawa, ........ 42-8 5 49° 3-020 
Kittery Point : 0 42: 30°2 | 74 57° 3-500 
Mount Unkonoonue, . 35 041 3°469 


Isle of Shoals 2 59°2 | 70 36° 03°56 | 74 - 3°481 


) 05°6 


4° 21° 1849" 

Bake ’s Island Light, | 42 32° 3 1849" 
Fort Lee,. 12 31°9| 70 52° 3°48 18496 
1855°7 

4 1849°7 | 

Little Nah ‘ 2 555 | § 29° 1849°6 | 
;| Dorchester Heights,. | 42 2 2° 31° y 3°587 | 1846°7 
Nantasket, 45 32 170 5 | 4/7 8 566 | 1847°7)} 
42 12° 65 | 9 135)75 066) 1845°8 | 
Beacon-pole Hill, ... | 7 9 27° ‘ | | 1844-9] 
Manomet Hill, 55°6 35°1 | | ‘ | 3° 640 | 1845°7 

. | 18448 

| 1844°6 

| 1845°6 
1846°7 

3-682 18466 
3°592 | 1845°8 
3-696 | 18466 
8-734 | 1845°6 
$728 | 1846°6 


Copecut 
$2| Spencer’s Hill, ..... 
83| Shootflying Hill,.... 

Fairhaven 

3} Tarpaulin Cove, .. 

Indian Hill, 


8 
4 
| | 
5 . | 44 016 | 70 49°0 | 14 | 76 015 3°211 | 1851°7 
6 18 46°7 | 69 504/12 055/75 018] 3°387 | 1851°8 
43 455 |70 189/11 464/75 3-860 | 1849°8 
44 275 | 73 100 9 571) 75 56°8 3°425 1855°7 | 
43 388 | 70 16-2 | 11 411/75 141 2-450  1851°6 
10 43 | 70 141/12 181/75 080); 3463 18507 
1850°7 
1851°7 
1847°7 
1851-7 
l 
15 1849°6 1 
16 1850°7 
17 1848°8 
1347-6 | 
1 
19| Plum Island,....... | 42 480 70 486 | | 74 3°530 | 1850°7 9 
20| Annis Squam,...... | 42 394 | 70 403/11 367)|....... | 1849°7 9 
9 
1 9 
91 
2¢ 
9 
31 
32 
34 
36 
| 37 
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TABLE I. 
Locality, Geology, and remarks. 


. Near the geodetic station on the Dixmont hills, Penobscot county, Maine. Talcose 
slate of a gray color, running E.N.E. and W.S.W., with a dip to the N.N.W. from 
80° to 90°. 

. Waldo county, Maine. Gneiss, impregnated with oxyd of iron. Near the geo- 
detic station on the summit, 

. On Penobscot bay, Waldo county, Maine. Gneiss. On ground of Mr. Hugier. 

. At the foot of Mount Sebattis, town of Wales, Maine, in the meadow of Mr. H. 
Marr.. On the top of the hill the declination was found to vary from 9° to 14° in 
a space of 50 yards. The hill is composed of granite, with quartz veins and de- 
tached masses of mica. 

. Town of Denmark, Maine. Granite. 

. Town of Phippsburg, Maine, on the property of M. R. Morrison, fifty yards south 
of geodetic station. 

7. Town of Falmouth, Maine, in afield of Mr. Jos. Hobbes, close to the old road. 
Drift, clay, and gravel. 

. At the flag-staff on Camp ground, city of Burlington, Vermont. Drift, clay, and 
sand, 60 or 80 feet deep, overlying limestone and sandstone. 

9. In the grounds of J. B. Brown, city of Portland. Drift, sand, and gravel. 

10. In a field near the dweiling-house of Dr. Cummings. Talcose and mica slate, 
intersected by a large trap dyke. 

11. Mouth of Saco river, extremity of south point. Metamorphic slates. 

12. 150 yards N.N.W. of Kennebunk Port Observatory. Granite. 

. On the summit of Mount Agamenticus, town of York, Maine. Sienite. 

14, Town of York, Me., in the field of J. Wyer, on the north side of Cape Neddick 
river, to the south of and near the road leading to the seashore. Granite under- 
lying the svil. 

15. On the sunamit of the hill, in the town of North Deerfield, N. H. Mica slate. 

16. In an enclosure to the east of R. F. Gerrish’s cottages. Argillaceous slate. 

17. The highest and most easterly summit of that name in Goffstown, 10 miles west 
of Manchester. Mica slate. 

18. On the south side of the harbor of Hog Island, 100 yards from the water. The 
Isles of Shoals are composed of mica slate and gneiss, with beds of granite ore, 
and some of them are traversed by dykes of trap. 

19. Near Thompson’s hotel, on Plum Island, near Newburyport, Massachusetts. 
Drift covered with sea sand. 

20. Sienite. The sienite of the coast of Massachusetts is frequently traversed by 
dykes of trap, porphyritic trap, dc. 

1. On the eastern point of Gloucester, Massachusetts. Sienite. 

. 100 yards from the light, in the direction of Half way Rock. Sienite. 

3. Salem, Massachusetts. Sienite. 

Centre of old fort. Granite, partly covered by clay and sand. 
. Marblehead, Massachusetts. Sienite. 
. On the hill. Sienite. 

5. On South Boston Heights, between reservoir and Asylum for the Blind. Drift 

at least 90 feet deep. Clay and sand, mixed with pebbles. 


. Drift and alluvium, resting on argillaceous slate. 
8. Dedham, Massachusetts. Sienite. 
29. Near Cumberland Hill village, Rhode Island. Granite. Iron ore occurs near by. 
30. Near Plymouth, Massachusetts. Drift. 
31. In the town of Fall River, Mass. Granite. Iron ore occurs in the neighborhood. 
32. Near East Greenwich, Rhode Island. Metamorphic slate of carboniferous age 
3. Near Barnstable, Massachusetts. Drift. 
- On a hill near Hyannis Point, about 60 feet high. Drift. 
35. Opposite New Bedford, Massachusetts, 22 yards east of fort. Gneiss. 
36. Nashua, Massachusetts, N.E. of the light, near S. shore of the cove. Drift. 
- Martha’s Vineyard. Tertiary strata. 
SECOND SERIES, VOL. XXIV, NO. 70.—JULY, 1857. 
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TABLE I—continvep 
Declinati’n Horiz’ntal Date. 


|No. Name of Station. | Latitude. |Longitude. Bip. 

| 38) Sampson's Hill,..... | 41 22°7| 70 287 | 8 | 78 245) 3753 | 18466 

| Nantucket,......... 41 175 | 70 057 | 9 140 | 73 444) 3653 | 18466} 
41 175 | 70 057)| 9 | 74 CO6| 3626 | 18556 

|40 McSparran’s Hill,... | 41 29°7 71 271) 8 485 | 738 476] .... | 18446 


3 45:1) 3788 | 1847-7 | 


41| Point Judith Light,.. | 41 216 | 71 286 | 8 597 
22-4 1855°6 


42| Providence, R. L.... 41 500 


to 
© 
> 
€ 


| 43 Watch Hill,........ 41 188/71 509| 7 334] ...... 1847°7 
144) Stonington, ........ 41 200/71 540); 7 381 | 738 250; .... | 18456 
45 Groton Point,....... 41 180/72 000); 7 296 |...... 1845°6 
146 Saybrook, 41 160/72 200) 6 499 | 74 338 1845°6 
|47| Greenport, ......... 41 060/72 210| 7 144 | 72 579] | 18456 
148} Sachem’s Head, .... | 41 17°0| 72 43:0) 6 152 | ...... 1845°6 
Fort Wooster,...... 41 169/72 532) 7 272 | 74 166) 3667 | 18477 
“4 7 255 | 74 126] 8609 | 18487 
| 50| Oyster Point, ....... 41 170 | 72 55°4| 6 | 73 329] 3-761 | 18487 
41 169/72 | 7 027 | 78 445] 3690 | 18556 
151| New Haven,....... 41 72 543! 6 379 19] 3-768 | 1848 
41 160/73 010) 6 3838 | ...... 
53| Bridgeport, ........ 41 100/73 110; 6 193 | 73 213] ..... 1845°7 
54| Black Rock,........ 41 086/73 126} 6 535 | ...... | 1845°7 
$5) Norwalk, .....ccess 41 73 242) 6 494 | 73 098! ..... 18447 
6) Stamford, .....cce- 41 035 | 73 320) 6 3860 | 738 02°3! 5°885 1844°7 
| Saw-pits, .......... 41 738 394) 5 580 72 534 1844°7 
Drowned Meadow... | 40 561/73 035 6 086) ...... 
59 Lloyd’s Harbor, .... 5 73 248 6 116 72 506 3°857 1844°7 
| 6v| Oyster Bay......... 73 313 | 6 505 | 72 588| 3894 | 1844-7 
New Rochelle,...... 73 470 5 295 | 72 3°845 18447 
62| Sands’ Point,....... 40 520/73 4830) 7 146 | ...... 
40 489 | 738 53°0| 5 | 72 | 18478 
64| Greenbush,......... 42 375! 78 440) 7 547 75 | 1855°7 
| 65) Cold Spring, ....... 41 250 3 340 548)! 3°790 | 1855°7 


89:0 1846°3 


7 
Bloomingd’le Asylum | 40 488 | 73 574) 5 097 
7 3 37°8 TTT 1844 


67| Columbia College,... | 40 42°7 


6 253 . 1845 


7 

68! Governor's Island, .. | 40 41°5 | 74 008 | 6 396 | 72 3°926 | 18556) 
69| Bedloe’s Island,..... | 40 414/74 023) 7 021 | 72 3920 | 18556 
70| Receiving Reservoir,. | 40 46°7| 73 |) 6 28°0 | 72 3938 | 18556 


40 44:8 74 O70, 5 35:1 | 72 3964 | 18464 


| 72) Mount Prospect, .... 40 40°3| 73 577 5 54°7 | 72 4053 | 18463 
40 319/74 138 5 874 | 72 342) 4028 | 18463 

| 74! Sandy 40 738 598 5 51°00 | 72 379 4077 1844°6 

40 276/73 599 6 112 | 72 520! 3917 | 18556 

| 

| 75) Mount Rose,........ 40 222) 74 429 5 81:8 | 72 425) 4130 | 18526 

White Hill,,... ...|40 083) 74 4 259 | 72 062; 4147 | 18464 

(77) Vanuxem, ......... 40 06°7' 74 52°7| 4 278 |72 223 4068 | 18465 


| 

| 

| 

| 
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TABLE [.—continvep. 
Locality, Geology, and remarks. 


88. On Chippaquiddick Island, opposite Edgartown, Martha’s Vineyard. Drift. 
39. On the north beach, near the edge of the town, due N. from Mitchell’s Obs’ty. Drift. 
Argillaceous sand, overlying a stratum of clay, resting on gneiss. 

49. South Kingston, Rhode Island, in a field near the angie of the roads to Kingston 
and Wickford. 

41. 100 yards towards Beavertail light. 

42. In the rear of Brown University, 198 feet from the central building. Quartz 
and gneiss rocks and mica schist 

8. Half a mile north of Watch Hill lights, near Stonington, Conn. Granitic gneiss. 

44. Connecticut. Reddish granitic gneiss. 

45. Near New London, Conn. Whitish felspathic gneiss, with mica seams. 

46. Connecticut. Granitie gneiss. 

47. In Southold, Long Istand. Drift. 

48. Connecticut. Reddish granitic gneiss. 

49, Near New Haven, Connecticut. Trap. 


50. Near New Haven, in the meridian of Yale College Observatory. Trap. 

On Howard avenue, 503 feet from high-water mark, on foct of the avenue. Ar- 
gillaceous soil, 
51. Near Pavilion hotel. Sandstone, underlying drift. 


53. Connecticut. Gneiss and mica slate 

54. Connecticut. Gneiss and mica slate. 

55. Connecticut. On Judge Isaacs’ hill. Granite. 

56. Connecticut. In the rear of the Union Hotel. Granite. 

57. Steamboat landing at Port Chester, Westchester county, New York. Gneiss. 

58. Near Drowned Meadow village, north shore of Long Island. Drift and alluvium. 

59. Huntington, Long Island. Drift, with boulders. 

60. North shore of Long Island. Drift 

61. About 100 yards south of the Neptune house, in New Rochelle, Westchester 
county, New York. Gneiss and hornblendie rocks. 

62 Forty yards E.N.E. from Sands’ Point light. Drift, covered with alluvium. 

Near the light-house. 

63. Inacove north of Riker’s Isl’d., Long Island Sound. Gneiss, covered witb altuvium. 

64. Opposite Albany, N. Y., near Second street, east of the Hudson River railroad 
track. Clayey sand and dark blue marl. 

85. Near the Hudson river, on a bluff close to the village. Granite. 

66. Manhattan Island. Gneiss rock, underlying the soil. 

67. City of New York. Gneiss rock, underlying drift, loam and gravel. 

City of New York. 

68. New York harbor, between Fort Columbus and Castle Williams, in range with 
Trinity Church steeple and Battery flag-staff Quartzose sand, overlying mica 
schist and granite. 

69. New York harbor, north side of island, to the northward of the flag-staff. 
Quartzose sand, overlying metamorphic rock. 

70. City of New York, inside the receiving reservoir, near corner of 79th street and 
ith avenue. Gneiss. 

71. New Jersey. Alluvial soil, sand, and gravel, superimposed on secondary red 
sandstone in place. 

72. Near Brooklyn, L. I. Drift, with small boulders of granite and trap. 

73. In Westfield, southwestern part of Staten Island. Drift, with small boulders. 

74, 250 yards north of light. Greensand formation; alluvial sand. 

About 250 feet west of the light-house, on the top of a dune. The Hor con- 
sists of downs, and the quartz sand was found 25 feet deep. 

75. About five miles west of Princeton, N.J., in a field near the house of Mr. Thos. 
Hunt. Trap rock protruding through secondary red sandstone. 

76. Near Berdentown, N.J., on the bank of the Delaware river. Cretaceous marl. 

77. At Prof. Vanuxem’s, 2 miles above Bristol, on the Delaware river, 100 yards N.W. 

of the canal. Sand, clay, and gravel, superimposed on metamorphic rock. 


) 
ll 
52. Greenstone and chloritic slate. 
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On the general distribution of Terrestrial 


TABLE I—continvgp, 


No. | Name of station. Latitude | Longitude. 
78 Girard College, ..... 39 584/75 09°9/| 8 

39 583/75 6 
39 48°2 | 75 097) 3 
81| Tucker's Island, ..... 39 30'S | 74 16°90) 4 

82) Tuckerton,.... ...| 39 361 | 74 19°5} 
Wilmington,........ 39 44975 326) 2 
84) Sawyer, 39 | 75 2 

| 85 Church landing, ..... 39 40°6 | 75 304) 5 

86 Fort Delaware, ..... 39 35°3 | 75 33:8) 3 
| 87| Hawkins, .........- 39 256 | 75 170) 2 
| 88| Pine Mount, ........ 39 250/75 19°9| 3 
| 89 Bombay Hook Light, | 39 21°8 | 75 303) 3 
| 90) Port Norris, ........ 39 146 | 75 O10) 3 
| 91/ Egg Island Light, ... | 39 105 | 75 080) 3 
| 92/Town Bank, ........ 38 586 | 74 574) 2 
| 93, Cape May Light, (old), | 38 55°8 74 576) 3 
do, do. (new),| 88 558 | 74 57-4| 3 
Lewes’ Landing,..... 38 2 
95) Pilot Town, ........ 138 75 2 
96 Osborne’s Ruin, .. 89 27:9; 76 166) 2 
| 97) Susquehanna Light,, | 89 | 76 2 
39 244) 76 312) 2 
} 99 Pool’s Island, ....... 89 17:1 | 76 155) 2 
Rosanne,........... 89 175 | 76 2 
Fort McHenry, ...... 89 15°7 | 76 2 
l102 North Point,........ 89 11°7 | 76 263) 1 
103) Bodkin Light,....... 39 08-0 76 25°2| 2 
Kent Island (1),..... 39 018/76 188) 2 
South Base, Kent Isd.,| 38 53°8 | 76 2 
38 59°8|76 2 
bs “ “ | ‘ 
38 52:4 | 76 2 
108) Webb’s Hill,.... 39 053 76 402) 2 
109| Soper’s Hill, ........ 39 | 76 2 
88 53°9 | 76 525) 2 
Causten’s Hill, ...... 88 55°5 | 77 041) 1 

88 | 77 04:1) 1 
88 555 | 77 O41' 1 


611 


| Declinat’n} 
weet. | 
= 


31°7 | 


@ re 


36°7 
39°6 
30°2 


24:3 


18°0 
09°4 
05°0 


07°9 


71 349 
71 42°6 
71 41°4 
71 395 


71 185 
71 476 
71 521 
71 529 
71 452 
71 521 


71 295 
71 43 

71 166 
71 370 
71 402 
‘ 19°3 
7 
71 13°0 
71 240 
71 565 
71 122 
71 
71 302 


Horiz’ntal 


lutensity 


4143 


4°226 


4201 
4211 
4°206 
4°269 
4°255 
4182 


4143 
4086 
4°059 
4170 
4117 


4053 


4183 
4°208 
4°206 


18465 
1846°9 


18469 
1846-4 


18464 
1846°4 


1846°5 

1846°5 | 
1846" 
| 1846: 
18465 
| 1846°5 | 
1846°5 
| 1846°5 
| 18556 | 
| 18465 

| 18465 

|1845°5 

|18475 | 


own 


1845°5 | 
| 1846°3 | 
| 1847°5 | 


| 1845°4 

18473 | 


| 1846°5 | 
| 1847°3 | 
| 1847°3 | 
| 1849°5 | 
| 1845-4 | 
| 18454 | 
| 1847-4 | 
1846°4 | 


Dip Date. | 
= 
} 
010) | 1846-4) 
7217-7 | 18557 | 
73 014) 3876 | 18548 
72 144) 4105 
| 72 123) 4063 
30°77 | 71 25°4| 4°236 
483 |71 575) 4175 
491 |71 4311 
16°8 4°296 
58°8 4-224 
142 
| 18°5 
04°4 71 39°6 
08-0 | 71 4571 
5690 | 71 236 
| 71 258 
454 | 71 344 
450 ecee 
42°7 
32 
13°7 
14°6 
18°5 
29°3 
109 |72 
18°6 
4231 
4°221 
4-260 
4-298 | 1849°5 
4279 | 1850°9 
| 1850°6 | 
18°6 4°316 | 1850°7 | 
4-229 | 18515 | 
| 
06-2 | 1250 | 185577 | 
O60 | 18558 
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TABLE I—continvgp. 
Locality, Geology, and remarks. 


78, In the yard of the magnetic observatory, at Girard College, Philadelphia. 

“ To the northward and eastward of the college, within the enclosure, and in the 
road in the rear of the smaller building next to the college. Metamorphic rock, 
below gravel, etc. 

79. About 1C miles west of Philad., and 250 yards E.S.E. of the trigonometrical station. 

80. Near Woodbury, N.J. Marl and greensand of the cretaceous formation. 

81. Entrance to Little Egg Harbor, N. J., northwestern point of island. Alluvium 
and white sand. 


83. Delaware. A hill 1} mile W.N.W. of the town hall. Trap, covered with red 
clay. Local attraction. 
84. Three miles south of Wilmington, Del. At the edge of the tertiary formation, 
no rocks or boulders apparent. 
85. New Jersey, on the Delaware river. Drift. Local attraction ascertained to 
exist, by partial observations at three localities. 
86. Peapatch Jsland, Delaware river. Alluvial mud at least 70 feet deep. 
87. Near Roadstown, N.J. Cretaceous formation. Ferruginous sandstone in vicinity. 
88. Ar isolated hill near Greenwich, N.J. Cretaceous; unmagnetic iron ore. 
89. About 60 yards E.S.E. of the light-house. Alluvial clay and sand. 
90. New Jersey. Cretaceous marl and sand. 
91. Delaware Bay, 60 yards S. by W. of light-house. Cretaceous marl and sand. 
92. At Price’s, near Cape May. Cretaceous marl and sand. 
93. Seventy yards S.E. of light-house. Cretaceous marl and sand 
“ About 160 yards west of the light-house, near the sand dunes. Quartz, sand, 
and broken shells. 
94. Near Cape Henlopen. 
95. On Cape Henlopen. Clay and sand. 
96. Near Abingdon, Maryland. Talcose slate and hornblende 
97. A short distance to N.W. of light-house, at the mouth of the Susquehanna river. 
Ferruginous clay and sand. 
98 ) On Cub Hill, the property of L. B. Finlay, 9 miles north of Baltimore, on the 
} Harford turnpike. Metamorphic rocks, underlying gravel and sand. 
99. Chesapeake Bay, near the dwelling of P. Wethered, on the upper island. Allu- 
vial clay and sand. 
100. On Prospect Hill, five miles from Baltimore, north of the old Frederick road. 
Alluvial clay and sand. 
101. Baltimore harbor; between the hospital and western stable. Ferruginous 
sand and clay. 
102 ) Between the two lights at the mouth of the Patapsco river. Ferruginous 
sand and clay. 
103. Twenty yards S.S.E. from light-house. Ferruginous sand and clay. 
104. North end of Kent Island. Chesapeake Bay. Ferruginous sand and clay. 
105. On the west shore of Kent Island, opposite Thomas’ Point, twenty-one yards 
north of monument. Ferruginous sand and clay. 
106, | On the north side of Severn river, opposite Annapolis, Maryland. Ferrugin- 
} ous sand and clay. 
107, | 4 prominent hill near West river, Maryland, the property of Bushrod Mar- 
§ riott. Greensand formation, ferruginous clay and marl. 
108. Anne Arundel county, Maryland, near the Annapolis railroad, 12 miles from 
Annapolis. Greensand formation, ferrugivous clay and marl. 
109. Prince George’s county, Md., 14 miles from Washington City, on the old Co- 
lumbia road ; property of J. B. Downs. Talcose slate. 
110. Prince George’s Co., Md., 6 miles east of Wash’n City. Ferruginous clay and sand. 
111. Near Georgetown, D.C., 122 yards west of the geodetic station, in the grounds of 
J.H.Causten. Mica slate with quartz veins, underlying ferruginous clay and gravel. 
“ At the geodetic station. 1° 103 in September, and 1° 02’0 in October, by 
two different instruments. 
Same station as in June, 1851. 


On the general distribution of Terrestrial 


TABLE 
Declinat’n| Dip. jHoriz’otal 
'P- intensity. 


| No. Name of station. Latitude. | Longitude. | 


1112 | 38 53-2 442/71 27-0 | 4°837 

| 

11138) Davis 38 204 | 70 57: *332 

1114) Roslyn |37 14-4 69 4614 

115, Stevenson’s Point, ... 36 06°3 68 54° 660 

}116, Shellbank | 36 03°3 5 43°8 | 68 87°38) 
7| Bodies Island, ...... 475 316 | . 755 

Raleigh, N.C, ......| 35 468 78 0 58 116| 4-943 

De Rosset, 34 140 i 2) 5174 


"402 
637 


noc 
‘632 


Columbia, S. C 00°0 
Allston 


23) Breach Inlet,........ 
East Base, Edisto Isd. 
Savannah 


-600 


3! Tybee Island 
27| Cape Florida 
Sand Key 


| 1849-6) 


Depot Key | 1852-2) 
St. Mark’s Light 5 t 2% 1852°3) 
Dog Island 
St. George’s Island, .. 1853°3 
1854°1 
1854:1} 
1847-4) 
1847°5 
| 1855°1! 
| 1855°3 
1853-0 
1853: 
| 1848-3} 
| 1853-2} 
6-582 | 1853-4 
| 1853-9 
288 


| 


Hurricane Island,.... | 4 
35) Fort Morgan 
|136| East Pascagoula 
| “ “ 


-J 


|137| Montgomery, Ala. ... 
1138) Fort Livingston, .... 
1139) Isle Derniére 

Dollar Point 

141} East Base, 

1142 Jupiter 

Rio Grande 

|144) San Diego, .........| 


“ ‘ « 119 | 1853°8 
18 805/59 326] | 1853-9 
13 50° | 1850-7] 
14 169/59 422) 6°002 1854°1) 


roo 
to 


ro 


146) Point Conception, 

|147| San Louis Obispo, ... | 9 
1148] Point Pinos, . 14 | | 1861-1) 
/149| San Francisco, 15 2 | 18521) 
150) Bucksport ‘ 06 5 1853 
Humboldt 0 44°7 124 11 | 18543) 


| 
Ewing Harbor,...... 
1153 Cape Disappointment, | 
1155! Scarboro’ Harbor, ...| 48 21°8 124 


124 


156! Waddah Isd. Neéah Bay! 48 20 366 


14 
te. | 
1855°6 
| 1853-7} 
1852-6) 
1847°1) 
1847°3| 
1846°9 
1854-0) 
| 18544) 
l120 81 02:0 01°7| 66 07-7 | 1854-1! 
1121 19 123 06°5|65 29°5 1853°9| 
122| Macon, Ga..........| 32 504 83 $6°5| 63 51-0 1855°0 
1 $2 463 79 48°7 16°5 | 64 31°9 1849°3 
32 333 80 100 53°6| 64 041) | 1850°3 
$2 050 81 052 40°3/63 40°0| | 1852-3 
: 82 O15 | 80 506) B 321/63 38-4] 5°584 | 18523 
| 25 404) 80 098 56 13°0| 6°615 |1850-2 
i 1129 
130 
131 
132 
| 1133 
' 
145'S 
i 
288/18 29°7) | 18519) 
| | 
02-0 | 20 191) | 18515) 
| 
{ loo 15°83 5} 
$7-2}21 29°9| ......] | 1852°6 
ray 
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TABLE I—concivupep. 
Locality, Geology, and remarks. 


112. In the Smithsonian Grounds. Affected by local attraction, changing within the 
enclosure as much as 14°. Declination on Capital Hill, near Gilliss’ station, by 
compass needle, 2° 25’. Ferruginous clay and sand overlying mica schist. 

113. West shore of Sinepuxent Bay, east of Berlin, Md. Ferruginous clay and sand. 

114. Near Petersburg, Virginia. Drift, ferruginous clay. 

115. Western point, mouth of Little river, Aibemarle S'd, N.C. Tertiary clay and sand. 

116. On Albemarle Sound, east point of entrance into Currituck Sound. Alluvial 
mud, sand, and shells. 

117. N. Carolina, near the beach, about 5 miles N.N.W. of light-house. White sand. 

118. 105 ft. E. and 26 ft. N. of centre of Capital dome. Granitic rock beneath the soil. 

119. On a lot adjoining Dr. Drane’s residence, north side of Market street, Wilming- 
ton, N.C. Tertiary clay, gravel, and sand. 

120. In the Capital square, near the southwestern corner. 

1. Near Georgetown, S.C. Alluvium. 

2. 85 yards southwest of Bibb county Male Academy. Clay. 

3. On Sullivan’s Island, Charleston entrance, S.C. White sand. 

4. Edisto Island, S.C. Tertiary formation, alluvial mud, clay, and sand. 

125. On Hutchinson’s island, in range of Exchange and Presbyterian Church steeples, 
near the second embankment from the river. Alluvium. 

126. Near the mouth of Savannah river, on a sand dune near the boat-house. 

127. Inside beach of Key Biscayne, light-house bearing S.W. Black mud, white sand. 

128. Near Key West, Florida. A small island on Florida reef, composed of detritus 
of marine shells and coral. 

129. Cedar Keys, Fla., on highest point of island. Drifted white sand on alluvial mud. 

130. In the salt marsh, about 400 yards north of the light. 

131. Apalachicola entrance, (eastern). White sea sand. 

132. Near Cape St. George, west entrance to Apalachicola bay, Fla. White sea-sand, 
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133. Florida. White sea-sand. 

134. St. Andrew's Bay, Florida. White sea-sand. 

135. 400 yds. N.E. of N.W. bastion of F’t. Morgan, Mobile P’t, Ala. Drifted white sand. 

136. Mississippi. About a mile east of mouth of Pascagoula river, in the village, near 
shore. Tertiary formation, ferruginous clay and white sand. Dip observed in 1848, 

137. Near northeast corner of Capitol Square. Deep red clay. 

138. Barataria Bay, Louisiana. Alluvium, covered with drifted white sand. 

139, Caillou Bay, La. Alluvium, covered with drifted white sand. 

140. On Galveston Bay, 10 miles northwest of Galveston, Texas. Sandy loam. 

141. Galveston Isd., 10 miles S.W. of Galveston, 4 mile from Gulf shore. Sandy loam. 

142. Four miles southwest of Quintana, Texas, near the beach. Drifted sand. 

143, Near the mouth on the American side. Alluvium. 

144, California. At the Plaza near the “quarters.” Very coarse sandstone. The 

high ridge of Point Loma is to the west. 
At the Plaza, near the custom-house. 

145. Open plain, about 3 miles N. of San Pedro. Gravel, on beds of recent fossil shells, 

146. Near mouth of valley of El Coxo. Rich soil. Hills show limestone, quartz, &c. 

147. The surrounding hills are of soft limestone, resting on coarse red sandstone, 
bearing enormous fossil remains, probably of tertiary age. 

148, Near Monterey, Cal. Rich soil, on sandstone. Beach formed of granite boulders. 

149. Near the Presidio. Surrounding hills, limestone. 

150, On the beach. Sand and marsh. 

151. At the foot of the western part of the bluff, composed of ferruginous clay and 
sand, resting on gravel, bearing fossil remains of elephas primigenius. 

152. Near Cape Orford, Oregon. Geology very varied. South of Port Orford, coal 
and plumbago. North, limestone, filled with fossil shells. 

153. On the beach ; white sand, mixed with black ferruginous and auriferous sand. 
Surrounding hills, basalt. 

154. On the summit of the Cape. Horizontal columnar basalt. 

155. Near Cape Flattery, Washington Territory. Sand. Surrounding hills varied, 
limestone principally ; basalt cropping out at Tatoosh island. 

156. On shore, opposite the island, near Cape Flattery, Washington Territory. 

Sandstone and shales of coal measures. 
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16 On the general distribution of Terrestrial 
TABLE HU. 

Magnetic wey made on the Pacific Railroad Explorations, near parallel 35°, 
by Lieut. J. C. Ives, under the directions of Capt. A. W. Whipple, U. 8. Top. 
Engine ers. 

Date. Name of place. | Lat. Long. 
} ation. | etion. inten. 

1;Aug. 9, 1854 Cambridge Observatory, 23] 71 O7|..../74 4) 9 30 1-798 
1|May 10, 1854 23] 71 33| 9 46 1°798 
2/Oet. 17, 1858 Albuquerque, ....... 06106 385026,62 28 13 25 1°689 
8|Nov. 9, cities 34 54/106 404910162 24/18 13) 1-686 
5 135 05/107 26 5880/63 26/13 49) 1-689 

| 156, (Hay 05)107 39/6081/35 89/35 56, 1566 

| 17, “ {Agua Fria, ............./35 02/107 58'7757/62 05]18 25) 1687 

| 18, “ |Prescription rock,t+..... ./85 08,108 14.7238)62 03/12 57 1679 
9) 22, “ |Zupi river, 06/108 39:6336/62 02/13 24) 

10] 26, “ spring, ......% ..../85 05/108 486350/61 1°682 

85 01/108 55 6162/61 40/13 01 1679 

12 29, “ \Jacob’s well,............/35 04/109 143973,61 59/13 44 1°674 
80, “ |Navajo spring, ........../35 06/109 20'5665/61 58/13 23 1675 
114/Dec. 1, “ Carriso creek,.........../35 06/109 32.5550/62 05,13 54 1°673 
115 2, “ |Near Lithodendron creek,.|35 02/109 41 5500/61 57/13 33 1667 

“ Rio Puerco of the 58/109 525110/61 46)14 00 

117 5, “ |Colorado Chiquito, or Flax 

34 538/110 04/501562 15/13 1°670 

118) 7, “ (On Colorado Chiquito,. . . ./35 25/4785 54:18 40 1665 

119) ...-/85 01/110 30476061 41/13 21 1663 

120] 15, “ ....(85 05/110 33/4675/61 44]..... 1°662 

21) 6, ....(85 12/110 $7/46'8/61 45/13 39 1°668 
29| 7, ..../B5 18/110 53/4594.61 55/13 42 1°667 
23) 18, “ “ 21/110 56/4570/62 O3]..... 
24 29, “ (|Saroux spring. 35 17/111 89 7878'61 33/18 52 1°659 

25iJan. 9, 1854 Cedar creek,............ 85 211/112 20567262 06:18 49 

26 21, “ |Pueblo creek, .........../84 56/112 465203161 13,18 59 
27 23, “ |Williams’ river,t ........ 84 59/112 57575261 06:14 48 1°648 
28) * 85 O7|113 13468061 17:18 40 1618 
29 30, “ Head of White Cliff creek,.|35 12/113 21 4784/61 14)..... 1659 
30\Feb. 1, “ |White Cliff creek,........ 85 31352660 48114 42 
31} 4, “ |Big Horse spring,......../! 35 O1/113 36 2784/61 02/14 18 1631 

32 8, “ |Williams’ river,........ ..|34 86/113 281657/60 86/14 02, 

- /B4 32/113 28/1450/60 44/13 58 1°627 

34 $4 17/113 26:1015\60 1418 24 

35 * 34 13/113 83 899/60 08)18 4] 
36 16, (Camp 128,.......... 14/113 39) 868/60 10)..... 
37 20, “ |Camp $4 17)118 56; 441/60 11)..... 1°623 
38 21, “ (On Colorado river,......./34 23/114 06) 382\60 34:14 08 1626 

39 ..-/84 27/114 11) 416/60 35)..... 1°628 

10 23, “ (Camp 130,. 84 86/114 16 590/60 30:18 51 14°7 

1] 25, “ \Camp 46/114 23) 432/60 48/13 36 1-9 
42\Mar. 1, “ (Camp 135,............../84 52/114 430/60 57/13 56, 1635 

43 ™ cc 35 06/114 54.2790/61 1014 17 1635 

44 6, “ |Near Marl springs,....... 85 11/115 33.3793/60 56:13 59 1627 

15 85 06/115 46:2038'60 49/]..... 1632) 
46 8, Soda lake,. 35 03115 59'1002 61 1633] 

* This camp was upon the south side of the stream of lava which threads the 
valley of the Rio San José, 

+ This station was under the northern bluff of El Moro. 

t Much lava in the vicinity of this station. 
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Magnetic observations from various sources, not heretofore published, and collected 


for this discussion. 


Name of place 


Heiner’s Run, N. Branch, Susquehan- 


na, Pa. - - - 
Kelly's Island, west end Lake Erie, 
Kast Sister Isle, west end Lake Erie, 


West Sister isle, west end Lake Erie, 41 


Stoney Point, - 


Waugoshane Point, M: shinee Straits, 15 45: 


“ 


East of Duncan city, 


Near Newport, Franklin county, Mo 38 Er 


do do. - 


Fort Owen, - 

Fort Walla-W alla, 


Le ng. 


91 06 
103 59 
110 36 
113 58 
118 48 


Residual differences 


wr 


© 


Station 


Mount Harris, - 

Ragged Mountain, 

Camden Village, 

Mount Sebattis, - 

ens Pleasant, - 
Cape Small, 


Panama, New Granada, 


Mount Independence 


Burlington, - 

Bowduin Hill, - 
Richmond Island, 
Fletcher's Neck, 
Kennebunk Port, 


Mount Agamenticus, 


Cape Neddick, 
Patiucawa, - - 
Kittery Point, - 
Mount Unkonoonuc, 
Isle of Shoals, 

Plum Island, - 
Annis Squam, - 
Beac on Hill, 

Buker’s Island Light, 
“ort Le - 

Cc oddon’ s Hill, - 
Litie Nahant, 
Dorchester Heights, 
Nantasket, - - 
Blue Hill, - - 
Beacon Pole Hill, 
Manomet Hill, - 
Copecut Hill, - 
Spencer's Hill, - 


3 


The sign + or - shows how 
that on the map. 
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TABLE IV. 


Declination, 


- - 14 24'-2 
- 11 57 4 
- - 1] - 
- 
- 1) 32) + 
1215 - 
1] 14| + 
- 11 15 
10 21 + 
11 00 - 
- 10 - 
- 10 27 | + 
9 10 + 
10 15. + 
- 39) -1 
11 23; -1 
- 1218-2 
16) - 
i0 21) - 
11 51)-1 
9 43+ 
418 | - 
9 45); 
9 49/ - 
9 35) 
9 53) - 
9 38 | + 
+ 


57-2 79 29-4- 6 


Declinat’n. 


3 19 w. 
2 


218 
2 20 
2 07 
213 
l 
92 

9 


-16 48 
-19 00 
-19 25 
-19 40 


between the Coast Survey observations redu 
values obtained from the accompanying maps. 


Dr. Goebel. 


Authority. 


56S. Tyndale. 
1846 U.S. Top. Engin’rs. 


do. 
do. 
do. 


de. | 


ao 


do. 


G’v. L 1.Stevens, 


N. Pacific Rail- 


road 
tons. 
Me xican Bdry. Sur.| 


d to 1850, and the 


Hor. 


4; 328, -0-04 
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TABLE IV—CONCLUDED. 


| No. Station. Declination. Dip Hor. Intensity. 
|144|San Diego, - - - 21 -----|------ | | ------ 
“ -| 1232) 2 57 38) + 0 33] 630 | 004 

145 | San Pedro, - - 13 37\|+ 18) 59 32/- 17; 
| 146) Point Conception, - - -| 13 50/4 5 -----|------ | +----- 
|147| San Luis Obispo, - - -| 6/594%/4 45) 603 - 43 
1148) Point Pinos, - - - 14 57 - | J 
| 149) San Francisco, - - - - 16525; - 10) -----|------ | 
| 150| Bucksport, - - - -----| ------] +--+ | --+---- 
151| Humboldt, - - 1700/- 16) 

| 152) Ewing Harbor, - - - 18 28) + 6 | -----| 
| 153| Cape Disappointment, - -| -----/ ------ | 
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1156! Waddah Island, Neé-ah Bay, - '-21 41! + 8 71 07 0! 432 ‘00 


Supplementary Note-—The following results of observations 
recently made in Mexico for the Smithsonian Institution are 
added here, with the permission of the Secretary, from his 
eleventh report to the Regents. 

The observations were made under the direction of Baron 
Mueller, of Marseilles, by Mr. A. Sonntag, with the modern im 
proved instruments. 


No] Name of station, | Lat. | Deck | Dip. Date 106 

| 1 Cruz, ...../19 12/96 09! 817 4358 7533 August 7-8. 

| 18 56/96 48) 8 89 4251 7576 |04946/August 16-17. 
Caer 18 53/97 04) 8 28 4251 7579 |..... August 26-27. 

| 4 St. Andrés Chale, |18 59/97 14| 813 42 38 7594 |..... September 17-18 
| 5 ‘Mirador, ....... 19 13.96 8 02 4348 7528 |0°4916\October 9-11. 

| 6 City of Mexico, . . (19 26/96 05, 8 46 41 26 7581 04896\December 10-17. 


1. At the villa La Guaca, two hundred yards south of the city. 

2. In the State of Vera Cruz. 

3. In the State of Vera Cruz. 

4. St. Andrés Chalchecomula, State of Puebla. 

5. In the State of Vera Cruz. 

6. On the arched roof of the church of the convent of St. Augustine, at the same 
place where Humboldt made his observations. 
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Art. II.—On the Cyclones or Typhoons of the North Pacific Ocean ; 
with a Chart, showing their Courses of Progression; by W. C. 
REDFIELD.*—With a Plate. 

THE late expedition to Japan, under the command of Com- 
modore Mathew C. Perry, has served to increase our knowledge 
of the Asiatic seas and the islands of the Pacific Ocean. Among 
other valuable contributions, the meteorological observations, 
made and obtained by the officers of the squadron, which relate 
to the tempestuous cyclones of the Western Pacific, have led to 
the compilation of a memoir on these tempests, which accompa- 
nies Commodore Perry’s published account of the expedition. 
The substance of this memoir, in a more condensed form, is here 
submitted. 


Commodore Perry's Cyclone of July, 1853.—The steamships 
Susquehanna and Mississippi under the command of Commo- 
dore Perry, left the Bay of Jeddo in Japan on the 17th of 
July, 1853, and steered a southwesterly course, with the barom- 
eter standing at 30 inches, which is much above its usual height 
in summer in that region. This state of the barometer, as is 
evident, was caused by the exterior wave of the great cyclone 
whose center-path the track of the ships was gradually ap- 
proaching. On the 18th the wind was at E.S. E. and the barom- 
eter commenced falling, which was attended on the 19th by a 
heavy swell from the southeast quarter, in lat. 31° 14’ N., lon. 
135° 03’ E.; the path of the cyclone’s center being then at the 
distance of five hundred and fifty miles, as now estimated. On 
the 20th the cyclonic wind had veered to East, blowing with in- 
creased force, and a “very heavy sea.” At 6 P.M. the barometer 
had falled to 29°36; which, as it fell no lower, indicates the near- 
est proximity of the ships to the center of the storm. After 
lying twenty-four hours with head to S.E. the Mississippi was 
placed with her head to the N.E., when the rise of the barome- 
ter was very apparent, as appears by the master’s report. The 
barometer of the Susquehanna at 9 A. M. of the 21st still stood 
at 29°36; but from this time it continued to rise slowly, and the 
strength of the gale was found to abate. On the 24th the Mis- 
Sissippi was in lat. 26° 25’, lon. 128° 10’ E. (near to Loo Choo), 
bar. at 29°60, and the wind of the cyclone had veered to E.S.E. 
On the 24th, at Loo Choo, the wind had veered round to the 
southward and the barometer rose to 29°74. On the 27th—28th it 
reached 29°80, the usual height for July in that region. 

* This article was prepared for the press shortly before the death of Mr. Redfield, 
and was found in manuscript among his papers. As the last of a long series in this 


Journal by one of the mast active men of science in the country, it has an interest 
independent of its special merits —Eps. 
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22 On the Cy lones of the North Pacific Ocean. 
From the known law which governs the action of revolving 
storms it follows that the observations already stated are suffi- 
cient to show that this gale was an actual cyclone, moving west- 
wardly, in the direction which is common in the trade-wind 
latitudes north of the equator; that it was of great superficial 
extent, and very slow in its progression, and that the relative po- 
sition of these two ships in the cyclone was very far to the right 
of the path pursued by its axis of rotation. All this was show n 
by the direction, persistence, and gradual veerings of the storm- 
wind, between East and South, and its characteristic effects on 
the barometer, as well as by the relations of these phenomena 
to the courses and the successive geographical positions of the 
ships. 

There have been instances where vessels in like relative posi- 
tions in a cyclone have run on in the same course with the storm, 
for several days, without any appreciable change in the direction 
and force of the wind: and from which the navigator has infer- 
red, erroneously, that such gale could not have been of a rotary 
character; while the contrary has been clearly shown by the 
reports from other vessels exposed to the same gales. A better 
knowledge of the cyclones, will enable the mariner to avoid this 
error. 

We also have further knowledge of the great extent, the slow 
progression, and the cyclonic character of this storm, founded 
on observations made in other localities, in adjacent portions of 
the Pacific Ocean. The U.S. ship Saratoga sailed from Jeddo 

ay with the steamships, bound for Shanghai, on a track more 
westerly than was pursued by Commodore Perry; it encountered 
the same strong winds and heavy sea, from nearly the same quar- 
ter, and was hove to on the 21st, in lat. 29° OL’, lon. 129° 37’, 
as also on the 23d and 24th, near Jat. 80°, lon. 124° E.; and was 
off Saddle Island, near the mouth of the Yang-tsz’ River, from the 
27th to 80th, the wind hay ing then veered to S. E., with squalls 
and continued bad weather. The Saratoga’s barometer reached 
its lowest, 29°60, at noon of the 24th, in lat. 29° 28’, lon. 128 

17’, with the wind at E.N.E., and afterward veering to S.S.E., 
as with the steamships of the squadron bound to Loo Choo. 
We have no observations from points nearer to the right border 
of the cyclone. 

We have next the report from t 
Supply, then lying in the harbor of Naphs, Loo Choo, in lat. 
26° 12’ N., lon. 127° 48’ KE. This shows that the anterior baro- 
metric wave of the cyclone had reached Napha at noon of the 
12th, barometer 80°02 inches. It then slowly subsided, with 
winds from easterly points, until it reached 29°84, on the night 
of the 17th. The wind freshened, and was strong on the 18th, 
with a continued fall of the barometer. On the 19th and 20th 
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the gale was blowing from the N.E. quarter, with increasing 
violence. Its greatest force was on the 21st, when it had veered 
to the northward; the barometer 28°88 at 3 A. M., and 28°82 at 
noon, with a slight reaction at evening. On the 22d, at 3 p. m., 
it had settled to 28°74, the lowest point reached ; from which it 
rose only to 28°83 at midnight, with improving weather. On 
the 23d and 24th the gale veered through east to S.E., and the 
barometer continued to rise. On the 20th it reached to 29°80, 
the ordinary height for July in that region, at which time the 
wind had veered to south, and the force of the gale was no 
longer felt. The fall and rise of the barometer here, as with 
the other : ships, was attended with moderate fluctuations of some 
hours continuance, as is more or less common in other cyclones 
of large extent. The gale was violent at Napha, but not in the 
greatest force of hurricanes. It was observed “that even when 
he wind was piping loudest—when the water was whirled vio- 
lently by in perfect sheets—the scud moved overhead at a re- 
markably slow rate, and the upper layer of clouds seemed 
scarcely to be stirred at all;” thus showing the very limited 
height of this vast cyclone. Its axial center, in passing Loo 
Choo, was nearest to Napha at about noon of 22d, at an esti- 
mated distance of about eighty miles 

In tracing the cong progress of the gale towards the a 
of China we are aided | IV the well ke pt log- book of the > Se 
storeship Caprice, under Lt. W. L. Maury, during her Balin 
passage from Shanghai to Loo Choo. On the 17th of July the 
Caprice left = Woosung River and stood down the Yang-tsz 
for sea, with bar. at 29°71, the highest during the passage, and 
while anchored at night encountered a he: avy ground swell from 
S.E. On the i8th working out of the river with wind at S.E.; 
bar. 29°67, and heavy swell continued. On the 20th the wind 
veered from E.S.E. to N. E. by N., increasing in strength, with 
heavy swell from S.E. to E.S.E., lat. 31° 33’, lon. 123° 18’ E.; 
ship preparing for the gale. On the 21st, gale from N.E. by N., 
veering to N.E.; lat. 29° 30’, lon. 124° 42’; bar. 29°40. On 
22d, gale from N.E. to E., increasing in force, with heavy sea; 
bar. 39:95 : ship hove toat 7 P.M. During the 28d and 24th 
the gale continued with great violence (about Jat. 28° 30’, lon. 
ae 20’ E.), veering through east to S. E. The barometer 

eached its minimum, 29°16, from 1 to3 P.M. of 24th. After 
this period the gale was found to abate, during successive days, 
but with considerable fluctuations of force, until the first day of 
August, in lat. 28° 35’, lon. 125° 09’ E., when the wind, which 
had now veered to the southward, became moderate, and the 
barometer rose to 29°69 inches. 

These phenomena, now presented in an abridged form, may 
be regarded as of much scientific and practical interest. Tt does 
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not appear that the Caprice was at any time nearer to the axis 
of the cyclone than about one hundred and fifty miles. The 
gradual influence of the cyclone upon her barometer, from the 
time of sailing, was uausually steady. The entire range of the 
instrument during a period of seventy-two hours, from 3 A. M. 
of 22d to the same , hour of 25th, while in the heart of the storm, 
was scarcely more than one-tenth of an inch, or between 29°27 
and 29°16 inches. Its greatest depression occurred near 1 P. M. 


of the 24th, and is deemed to indicate the nearest approach of of 


the cyclonic axis, as it passe d the ship. Its nearest ap pee sh to 
the Sup] ly, at Loo C hoo, appears to have been near 8 P. M. of 
22d; which is earlier by seventy hours. Hence, the rate of the 


advance of the cyclone during this pe riod, for the distance of 


little more than two hundred nautical _ ‘Ss, appears only equal 
to three nautical miles per hour. At an earlier period the advance 
of the storm may have been more rapid; as has been seen in 
other cyclones w hen distant from their places of recurvation. 
The absence of any winds except those from the eastern board 
with the several ships whose reports we have noticed, would 
probably lead many navigators and meteorologists to infer that 


this gale was not a cyclone, but a wind moving in the manner of 


a general current; and such inference might seem confirmed on 
finding that this peculiarity of direction occurred over a region 
nearly equal to - degrees of latitude. But the characteristic 
nts of the 1] marome te r an d the coll ic ide ‘nt slonic chs in; ves 
in the direction and strength of the winds from that side of the 


meridian, as also the earlier action and subse quent changes of 


the heavy swell, which often ran on a course different from the 
incumbent wind, as found at the several ships, are sufficient 
proots of the r nary character of this extensive gale. Moreover, 
the steady direction and velocity of the gale as felt by the steam- 
ships on the 20th and 21st was such that if moving ‘directly on- 
ward in the manner of a current it should have reached the U.S. 
ship Caprice, and the coast of China, in about eight hours: and 
yet, some fifty or sixty hours are found to have elapsed, ere this 
amount of progress was accomplished. 

But while the cyclonic character of this gale is thus fully es- 
tablished, it will doubtless gratify our readers to know that we 
have one series of direct observations of the northerly and west- 
erly winds of the cyclone, on the left side of the path of its axis, 
and hence veering inversely, through the west and south. These 
observations were procured by Lieut. William L. Maury from 
the log-book of the British schooner Earnest, which encountered 
the gale, in sailing from Hong Kong towards Shanghai. 

This vessel was standing through the Formosa Channel when 
she encountered he first winds of the cyclone, from N.1] N. W., 
near lat. 25° 30’ N., lon. 120° 46’ E., barometer down to A 40, 
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which wind, while increasing to a severe gale, enabled her to 
clear the north end of Formosa, and meeting a heavy sea from 
N.E., while thus drawing nearer to the center-path of the gale. 
On the 23d the gale increased; the barometer at noon at 29° 20; 

the wind veering from N.N.W. to N.N.E., as she apy roached 
the storm’s center. At midnight the aneroid had fallen to 28°50, 
and the 24th began with a hurricane from N. N. E., and high sea. 
At noon, gale less violent; weather looking very unsettled; at 
Lp. mM. wind W.N.W.; aneroid 28°30 and still falling: at 3 
calm !! [vessel in the southern side of the axial area of the gale. ] 
At 3.30 P. M. wind increasing and bearing to 8. W.; 5 Pp. M. gale 
S. W.; 5.30, blowing a hurricane: 6 P. M., hurricane from south, 
increasing; scudding under bare poles; aneroid 2414: [vessel 
now behind the storm’s center and running across its path]. 
At 7 p.M. gale had veered toS.E. The gale continued from 
the S. E. on the 25th; the vessel scudding towards her destined 
port. On the 27th the aneroid stood at 29°63, in lat. 30° 07’, 
lon. 122° 468; the winds still fresh and we: ther squally, 

It thus appears that the Earnest took the gale, in force on the 
night of the 21st, from N.N. W., at a distance of perhaps ninety 
miles to the left of the line on which the storm was approac h- 
ing. But pushing northeastward, in order to clear Formosa and 
the smali islands in its vicinity, she steered almost directly for 
the approaching vortex of the gale, thus changing its direction 
from N.N. W. to N.N.E., the latter being the normal direction 
of the anterior part of the gale, on its center-path. When the 
axis had passed and the direction of the gale thus became south- 
erly, the vessel was able to run to the northward, on her desired 
course, which carried her across the axis-path, into the second 
right hand quadrant of the gale. This brought the wind to the 
southeast, as with the other ships, which were then in the same 
quadrant of the cyclone. 

To what distance the force of this cyclone might have been 
traced on the left or southerly side of its track we are unable to 
determine; but this was doubtless less than the extension on the 
right side of its axis line, as is a in most cyclones, north of 
the equator. As regards the entire breadth of its path, we learn 
Irom the re port of sailing master Conover to Commodore P erry, 

“that on the 26th and 27th of July it blew most terribly upon 
the coast, from Hong Kong to Shanghai; scattering and wrecking 
the unw ieldy Chinese junks and sending many a poor fisherman 
to his long home.” Its further course, over the great alluvial 
plain of ( ‘hina and the adjacent waters of the Yellow Sea, and 
the sul sequent recurvation of its path, cannot be determined 
from observation. Its axis-path on the Pacific, as indicated by 
the foregoing reports, marked A, is seen on the accompanying 
storm-chart of the North Pacific Ocean. 
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The phenomena of this great cyclone seem fruitful in instrue- 
tion to mariners and meteorologists, and present — of prac- 
tical interest on which we cannot now dwell. Without regard 
to its slow rate of progression, it may be noticed that the phases 
of the barometer and winds presented in the extensive region on 
the right of its axis-path, are in accordance with those found in 
the two right-hand quadrants of the great cyclones which 
often sweep over the United States and the North Atlantic, in 
the northeasterly course. Thus, during the W.N. W. progres- 
sion of the cyclone, in lower latitudes, we have seen that the 
winds of its two right-hand quadrants were from the eastern 
board, veering é the right as the storm went onward. In like 
manner our cyclones, in pursuing a northeasterly course after 
their recurvation in lower latitudes, present us, in their two 
right-hand quadrants, with winds veering towards the right on 
the horizon; but which, in consequence of this inversion in the 
course of the storm, commence in a southern quarter, and thus 
veer westward, as the storm advances in its course over the places 
of observation which are on the right of its axis-path. Such 
cases are often presented; of which our navigators have much 
experience in crossing the Atlantic. 

Cy ‘lones of the China Sea and Gulf of Tonquin.—A. cyclone 
of some intensity was experienced by the fi: ag-ship of the ex 
pedition from the 2d to the 4th of August, 1854, in the harbor 
of Krem-Ling-Moon, near Macao. It set in at N.E., and veered 
through east and S.E. to S. and S.S. W.:; the barometer being 
at its lowest point, 29°26 inches, on the 8d of August. These 
phases of the wind show the ship to have been under the two 
right hand quadrants of the gale, and not very far from its axis. 

I have placed on the chart the track of a cyclone encountered 
by the American ship Panama, in the China Sea, in October, 
1831; which storm had previously passed over the Philippine 
Islands and prove very destructive at M: 

The track of the cyclone encountered by M. ship Raleigh 
near the Bashee Islands, in August, 1835, is also ) indicate d. This 
storm subsequently visited Macao and Canton, in great violence; 
and, with that of the Panama, was noticed in this Journal.* 
The sketch of its place and progress on the 5th and 6th days of 
August, with some correction in the track of one of the ships, 
is here subjoined. [See opposite page. ] 

The Raleigh, as appears from the logbook since published by 
Col. Reid, left Macao Roads on the first of August, sailing on 
the track sh :oWn On our sketch, which was engraved previous to 
the first publication of Col. Reid’s work on storms. Qn the 4th, 
the ship encountered northeas sterly and northerly winds, with a 
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falling barometer; which increased to a heavy typhoon at 
N.N.E.; veering to N.E. and E.N.E.; bar. at 8 A. M., 29°60; 
noon, 29°45; 8 Pp. M., 29°60; midnight, 29°04, and typhoon in- 
creasing in violence. At 8 A.M. of Aug. 5th it had veered to 
E.S.E., still increasing; bar. 28°59, and falling. At 5 A.M. 
typhoon blowing from 8S. E.; and at 6.30 A. M., bar. falling rap- 
idly from 28°30. to 28-20, commenced throwing overboard the 
guns and shot. At8A.M., the force of the hurricane still in- 
creasing; and at 9.30 A.M. the ship went over; the masts and 
bowsprit went by the board, and the ship righted, with four feet 
of water in the hold, in lat. 20° 44’, lon. 119° 18’ E. Atl P.M. 
of the 5th the typhoon was blowing from 8.S.E. and had mod- 
erated a little. Krom 6 to 7 P.M. more moderate, but strong 
gusts of wind and a heavy sea from the southward. 
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It appears by the direction and phases of the wind that the 
Raleigh was on the right or northerly side of the center-path of 
the cyclone, and that at the crisis of the gale the center passed 
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very near to the ship; as is shown, also, by the great fall of the 
barometer and the intensity of the gale at that period. 

At Macao, the typhoon was experienced in great force, eighteen 
or twenty hours later than with the Raleigh. A valuable series 
of observations was here taken of the barometer, in the typhoon; 
the lowest being 28°08 inches, at 1.20 a. M. of 6th of August. 
This great depression shows the center or vortex to have passed 
near Macao. 

At Canton, about sixty miles north of Macao, the gale began 
on the evening of the 5th, with northerly winds, and continued 
through the following day. At midnight following the 5th the 
barometer had fallen to 29°37; but its further fall in the night 
was not observed. At5 A.M. it had risen to 29°34; and at 8 
A. M. of 7th, it had risen to 29°94 inches. The wind, during the 
typhoon, veered from N. through N.E. and E. to S. E. 

The ship Lady Hayes sailed from Macao before the gale, and 
first encountered it about thirty-five miles from land. She ran 
off southeastward with a north wind and tremendous swell from 
eastward, and at 8 p. M. of 5th the wind began to veer westward, 
blowing as hard as ever till midnight, and drawing round to the 
south. It continued blowing hard from this quarter until noon of 
the 6th. It is seen by the veering of the wind that this ship was 
on the left or southerly side of the path of the gale’s axis. A 
British schooner also encountered the gale on the 5th of August, 


in lat. 18° 02’ N., lon. 115° 50’ EK. The ship American Levant 
in coming up the China Sea, ran into the rear of this cyclone, 
and thus made a fine run into port at Linteri. 

From these data, the course of the storm appears to have been 
N. 72 W.; and its rate of progression about seventeen miles an 
hour: the line on which its axial center appeared to advance is 
marked A, B, C, on the sketch. If circles having a radius of 
one hundred and sixty nautical miles be drawn around the two 
points B and C, these will comprise, severally, the areas of 
chief violence in this hurricane at the successive periods, 9 A. M. 
of 5th and 2 A.M. of 6th of August. But the cyclone must 
have extended, of less force, very far beyond these approximately 
estimated limits. 

More detailed accounts of the phenomena of this typhoon 
may be found in vols. xxxv and xxxvi of this Journal for 1839; 
where will also be found notices of the typhoon of the Panama, 
before referred to, and of another which visited Canton on the 
8d of August 1832; another on the 23d of September 1831; 
both of which had crossed the China Sea; also, of four succes- 
sive typhoons which were encountered in the China Sea by the 
convoy under H. M. S. Swift, in the China Sea, on June 19th, 
July 2d, July 8th, and July 17th, 1797; in the second of which, 
the Swift is supposed to have foundered. The tracks of these 
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storms are well illustrated by that of the Raleigh’s typhoon, and 
I omit, therefore, the close grouping which a delineation of them 
would require on the chart. 

The ship Harkuru left Hong Kong for London, May 16th, 
1854, and returned to port under jury-masts on the 11th of June. 
At noon of May 20th the ship was in lat. 16° 22’ N., lon 118° 
E.; wind E.N.E.; barometer falling in the evening, with light- 
ning at south. The master close-reefed his sails, but still stood 
on: bar. still falling, and at 2 a. M. 20th sea getting cross and 
high. At 10 A. M. the gale increased to a hurricane, with a fear- 
ful cross sea: ship hove to under bare poles, in lat. 15° N., lon. 
112° 20’ E. p.m. bar. down to 28°50, and still falling; at 2 
p.M., the ship lying with her yard-arms in the water, her top- 
masts were cut away. Soon after it fell flat calm; the barometer 
down to 27:70. At3p.M. the wind flew to N. W., veering to 
W., and 8. W., blowing with tenfold violence. At 6 P. M. the 
fury of the typhoon moderated, the barometer rising; the gale 
veering toS.W.andS. At8 p.m. of the 21st the weather had 
moderated; wind §. to S. E. 

The master of the Harkuru should have been wiser than to 
have pitched into the heart of this typhoon, ahead of its vortex. 
For fuller accounts I am indebted to Commander John Rodgers, 
lately in charge of the U.S. Surveying Expedition in the N. 
Pacific, who was then running up the China Sea in the steamer 
Hancock, and falling into the rear of this cyclone, made a fine 
run under its westerly and southerly winds, keeping at a safe 
distance from its vortex.* 

In vol. xxxv of this Journal, p. 220, I have shown that at 
Canton, on the southern coast of China, the semi-annual changes 
of the monsoons are found to occur in April, and about the last 
days of September; varying somewhat in different years. Ty- 
phoons frequently cross the China Sea from May to October, 
and sometimes in other months, on routes corresponding, in di- 
tection, to those of the West Indies and the lower latitudes of 
the Atlantic, and with like characteristics. That inquiring old 
voyager, Dampier, states that on the coast of Tonquin the ty- 
phoons are expected in the months of July, August, and Sep- 
tember. We know that these are deemed to be hurricane months 
in the lower latitudes of the Atlantic, east of Yucatan, but no 
special connection with the above periods of change in the mon- 
soons is here indicated. Dampier says, that in these typhoons 
“the wind comes on fierce and blows very violent at N.E. twelve 
hours, more or less: and when the wind begins to abate it dies 
away suddenly, and falling flat calm, it continues so an hour, 
more or less, when the wind comes about to the S.W. and it 


* For full accounts see this Journal, vol. xxiii, 1857, p. 205. 


| 


30 On the Cyclones of the North Pacific Ocean, 


blows and rains as fierce from thence, as it did before from the 
N.E., and as long.” A better description of a violent cyclone, 
as observed on its center-path in the lower latitudes north of the 
equator, could hardly be given. 

On the Relations of Cyclones to the Monsoons.—In the Asiatic 
seas, as elsewhere, the judgment of the navigator is often mis- 
guided by the loose and inaccurate statements which are found 
in various authorities. Thus, it is said that gales or hurricanes 
rarely occur in these seas, except at the change of the monsoons ; 
or at the period of the equinoxes. These assumed axioms are 
greatly erroneous:—as the inspection of the storm chart will 
suffice to show. 

The actual relations of the cyclones to the monsoons and local 
winds of the Asiatic seas are of much interest, and merit a care- 
ful examination. It is quite remarkable that the monsoons 
should be found to have little, if any control or influence, as re- 
gards the regular courses and development of the cyclones. 
This may show the predominance of cosmical laws and influen- 
ces, over those rs eared opposing conditions which are so ex- 
tensively presented in these alternating winds. 

The longitudinal extent of the westerly monsoons, parallel to, 
and on both sides of, the equator, appears to be far greater than 
has been recognized by most writers. In the northern hemis- 
phere, these counter-winds of the true trades extend from the 
east coast of Africa, near lon. 45° E., at least to lon. 175° E., in 
the central Pacific. The proper trade wind, appears to consist 
of a comparatively thin stratum of aerial current, moving upon 
the ocean surface, and is distinguished by its inclination towards 
the equator. On this stratum there is ordinarily imposed another 
current, probably of greater depth and volume, into which the 
trade wind ultimately merges, and which also moves westward 
in the trade-wind latitudes, but generally inclines from the equa- 
tor; as is shown by the rain-clouds and squalls which it carries, 
and by the direction of translation imparted to the cyclones 
which it embodies. This important wind-current, so little recog: 
nized by most writers except as a monsoon-wind, frequently 
alternates with or displaces the true trades, and still more fre- 
quently it displaces the westerly monsoon, as a surface wind; 
especially to the east of Sumatra. Thus, the “southwest mon- 
soon” of the China Sea and the western Pacific, which extends 
to the shores of Japan, and far eastward into the Pacific, is very 
often displaced from the surface by the subsidence of the main 
current of south-easterly wind; more especially in the regions 
near the Asiatic coast. 

Universality of the Law of Storms.—The law of rotation and 
progression in storms as developed on the Atlantic Ocean, 
which was substantially discerned by the present writer in the 
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year 1821, is essentially cosmical or world-wide in its origin and 

application. This soon became apparent, in examining the ac- 
counts of gales which are found in the voyages of ( ‘ook, Van- 
couver, and others, in the several oceans and clim: itory zones of 
our globe. Hence, the polar relations of the phenomena present- 
ed, are necessarily changed in the southern hemisphere; where 
in all our comparisons, south must be substituted for north; 
east and west remaining the same. 

This similarity of polar relations in the winds of the two hemi- 
spheres, and the corresponding influences on the barometer 
which are shown by the op — cyclonic changes of these winds, 
are virtually recognized in Capt. P. P. King’s account of his sur- 
veying expeditition i in the southern hemi: sphere, about the year 
1826, as is seen in his sailing directions. The more complete 
and satisfactory evidence of this cosmical system, or law, of cy- 
clonic action, which is derived from a series of extensive geo- 
graphical observations, made in the paths of storms in the south- 
ern hemisphere, has since been furnished in the several works of 
Reid, Thom, and Piddington.—The latter author has also inves- 
tigated many storms of the Sea of Bengal, and the indian Ocean, 
and has noticed various gales or typhoons of the China Sea. 

A Typhoon am February in the Trade Winds of the North Pa- 
cific.—At noon of February 3d, 1853, the Annie Buckman, 
sailing for Canton, was in lat. 12° 30’ N., lon. 129° 16’ E., with 
barometer at 29°75 and a double reefed topsail breeze from 
northeast. Between this time and the 9th the vessel was sub- 
ject to a very violent typhoon; during which both the direc- 
tion of the wind and the course of the vessel went round the 
compass, by the north, west, and south, to the N. E. quarter on 
the 9th. At noon of this day the vessel was in lat. 18° 09’ N., 
lon. 127° 25’ E.; bar. 29°80, and of the few entries given, the 
lowest was 29°25, at 4 p.m. of Feb. 7th; wind then from the 
westward, and increasing soon after to its greatest violence.— 
Capt. Barber states that in twenty years of navigation, in all 
oceans, he had not encountered a hurricane so violent. A full 
account of the gale was furnished by him to the officers of the 
Japan Expedition. Its path is indicated on the chart. 

Cyclones at the Bonin Islands.—On the 25th of October, 1853, 
the U. S. ship Plymouth ene - tered a typhoon at Port Lloyd; 
in lat. 27° 05’ N., lon. 148° 11’ E.; in which one officer and 
a boats crew, then absent — the ship, were lost. Accord- 

ing to the master’ s report to Commodore Perry, it commenced 
with squalls of wind from E.S. E., under which the barometer 
began to fall. “At9p.M. it fell calm ; and contigued so for 
little } less than an hour, when the wind came out again suddenly 
from N.W., with terr rific violence, blowing if anything still 
harder than from E.S.E.; barometer when lowest 28° 97: at 
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which it arrived very rapidly; and when it commenced rising it 
did so in the same manner.”—This cyclone had evidently com- 
pleted its recurvation when passing over the Bonin Islands. 

On the 28th of October, 1854, another severe typhoon passed 
over Port Lloyd, where the U.S. ship Vincennes, of the Survey- 
ing Expedition, was then lying at anchor; in which the barome- 
ter fell to 28°43 inches. I have a communication in which this 
storm is ably described, by Commodore John Rodgers, who had 
charge of the expedition, and Anton Schénborn, Assistant As- 
tronomer, and the series of barometric phenomena and their rela- 
tions to the cyclonic winds are very fully presented. In its re- 
curvation, the center of this gale went round to the westward of 
Port Lloyd; as indicated by the successive phases of the winds 
and barometer. 

Cyclone of the U. & Steamship Mississippi—tin returning from 
Japan, the U.S. ships Mississippi and Southampton left Simoda 
on the 1st of October, 1854; steering for the Sandwich Islands. 
On the 2d they encountered a swell from S.E.; and on the 
6th and 7th, when near lat. 36° N., they were overtaken by 
a cyclone, which increased, with the Mississippi, to the force 
of a hurricane. On the 6th the Southampton had the cyclonic 
wind strong from the eastward, in lon. 146° 43’ F., veering in 
the night toS.S.E. On the morning of the 7th it had veered 
to S.S. W.; and at 9 A. M. it was moderate and became variable 
in direction. At noon in lat. 37° 08’, lon. 147° 55’ E., the ba- 
rometer was lowest, and the wind had settled to a gale at N. W. 

The Mississippi at noon of 5th, was in lat. 34° N., lon. 149° 
E.; and the barometer had fallen from 30°11 to 30°04; the wind 
veering from N. E. to E.S. E., increasing to 6 in its force. At 
noon of 6th was in lat. 85° 21’, lon. 151° 33’ E.; the wind grad- 
ually veering to S.S.E. The barometer fell gradually from 
80°02 to 29°71; and at 9 p. m. the force of the gale had increased 
to 9: topsails close reefed.—Oct. 7th, during first twelve hours, 
gale 8.S.E., veering towards south. “The square sails were 
taken in, and the ship hauled up to the S. E., to avoid the cen- 
ter of the typhoon, which was evidently approaching from the 
S. W.” At noon, gale increasing, lat. 35° 59’, lon. 153° 47’ E.; 
and barometer had fallen to 29°39. At1 p.m. gale S. by W., 
10; bar. 29°29:—2 p. m., S.S. W., 11; bar. 29°17, being its low- 
est. At3p.M., hurricane S. W., 12; bar. 29°21. From noon 
“until 4 p.M., the wind was blowing with the force of a hurri- 
cane ;—flattening the sea and filling the air with spoon drift ;— 
subsiding then to a heavy gale.” At 6p.M., gale W.S. W., 10; 
barometer 29°45:—10 p.m. West; barometer 29°60.—On the 
morning of the 8th the gale stood at W.S. W., abating in force. 

It is apparent that the right-hand quadrants of this cyclone 
passed over both ships; and that the Southampton in her more 
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westerly position, was nearest to the axis path, and yet found the 
gale but moder: ately violent. ‘This may be ascribed to the greatly 
dilated condition of that pertion of the gale ;—a condition not 
uncommon in great cyclones when passing through the temper- 
ate latitudes; and which perhaps may have its chief origin in the 
region where the recurvation of the storm path occurs. [or in the 
change of course at this period, the winds of the eastern portion 
of the cyclone find an earlier and shorter transit into the recur- 
vated path of the lower temperate latitudes, than can be found 
by the opposite winds of the western side, which are now left to 
pursue a wider circuit. 

On arriving at the Sandwich Islands, Lt. W. L. Maury of the 
Mississippi procured an extract from the log-book of the Ameri- 
can whale ship George Howland; which vessel encountered the 
gale on the 8th of October, near lat. 46° N. On this day, at 8 
A. M., the wind hauled to S.S. W., and increased to a gale. Lat. 
46° 18’ N., lon. 165° 50’ E. At4p.mM., wind E. (E.8. E. true,) 
blowing a heavy gale. At 9 P.M. the gale died away suddenly, 
and came down from 8S. W. On the 9th the w " veered to the 
west; a heavy cross sea; and on the morning of 10th the gale 
was fresh from N.W. At noon moderate; ~ 44° 36’, lon. 
178° 20’ E. 

This further tracing of the cyclone increased the desire for 
observations from its path in the lower latitudes, which seemed 
unattainable. But the London Nautical Magazine for February, 
1855, contains a full report from Capt. Briard, of the English 
brig Gifford. The vessel was sailing from San Francisco for 
Shanghai; and on 8d of October was in lat. 25° 32’ N., lon. 137° 
48’ E., with a fresh wind from N.E., increasing at night, with 
squalls and rain: ship veering N. W. by N.; barometer fluctua- 

ting from 29°80. Oct. 4th, gale increasing, with rain; lat. 27 
40’, lon. 184° 10’ E., bar. 29°60. At 1 Pp. M. the bar. fell to 29°35; 
the gale increasing; and the C aptain began to sus spect he was 
edging gradually in with a typhoon; the wind then being east, 
and his course W.N. W. He decided on heaving to, “to allow 
the center of the cyclone to pass on ahead,” and accordingly 
placed the ships head to N.N.E. At midnight, bar. 29°25; 
gale E.S. E. 

October 5th, still lying to in the typhoon.— 


At4a.m. bar. 29°20; gale S. E. 
* 29°15 S.S. E. 
noon 29°05 S.S. E. 
“ 2 P. M. 29°00 S. by E. 
Midnight " 28°70; blowing this day a furious 


typhoon; which at 4 Pp. M. carried away the bowsprit, foremast, 
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and maintopmast.—October 6th, at 1 A. M. the barometer began 
to rise; at 2 A. M. bar. 28°90; gale W.S. W., moderating a little. 
At 4 4. m™. bar. 29°00; wind west by S.; 8 A.M. 29°10; noon 
29°30: moderating fast, but still blowing a severe gale. 

Capt. Briard thinks, that on the 4th, the cyclone was travelling 
N. W.; but, “that on the 5th, it recurved to the north; as we 
had the heaviest of it when the center bore N. W.” We are 
certainly indebted to him for a good account of this typho n, 
previous to and at the time of its recurvation. On comparing 
his report with those of the great cyclone of July, 1853, before 
noticed, Il am led to infer that th south ast swe ll « ncountered by 
the U.S. ships on the 2d, was produced by the right-hand por- 
tion or border of the cyclone, while travelling northwestward. 

I have received from the British Admiralty, through the 
kindness of Capt. A. B. Becher, R. N., the observations made, 
during the nearest passing of the cyclone, on board H. M.S. 
Winchester, then lying in Nagasaki roads, lat. 32° 44’ N., lon. 
129° 46’ E. I consider this position as about three hundred 


miles to the northwest of the nearest portion of the axial line of 
the storm path, after the recurvation; with the great island of 
Kiusiu intervening. At midnight, previous to the 5th of October, 
the weather was calm; the barometer 30°05: at noon of 5th it 
had fallen to 29°88, with the wind veering from E. N. E. to N. E., 
the true wind of the cyclone on this border; its force 4 to 3, 
with squally weather. ‘In the afternoon the wind veered to the 
north, and the barometer fell to 29°80; near which it continued 
during the night, and throughout the next day; the wind nearly 
at north, varying in its force from 4 to 2; with a calm at 8 P. M. 
On the morning of the 7th, the wind came from N. N. W., force 
8, and at noon the barometer had risen to 29°97: it attained a 
maximum of 80°06 in the following night. 

We here find a depression of a quarter ol an inch in the ba- 
rometer, under the cyclonic winds which are normal to this 
place, which is wholly sheltered by high lands from the original 
foree of these winds. The phenomena do not differ essentially 
from those which are often found near the western border of the 
cyclones of the United Stat ‘Ss, when in a like relative p sition. 
The last two accounts, will serve to show the approximate posi- 
tion which I have assigned to the axis path of the track, on the 
chart at and near the time of its recurvation. 

From these various reports, we may estimate the rate of the 
cyclone’s advance, from the probable position of its center at 
noon on the 8d, to that on the 4th of October, at about seven- 
teen nautical miles per hour :—from thence to noon of 5th, from 
ten to twelve miles per hour; from 5th to 7th, at twenty-two 
miles per hour; and from 7th to 9th at about forty miles per 
hour. 
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If to this we add one mney of its area, as found in the 
time and rate of its transits, at the places of cur earliest and 
latest observations, respectively, we may consider its known path 

as extending more than four tho in nautical miles. 

Reindeer’s Cyclone, July, 1850.—The American ship Reindeer 
was dismasted in a furious hurricane on the 19th of July 
1850, in lat. 18° 30’ N., lon. 139° E.: about twelve hundred 
miles from the coast of China. She ran with bare poles, under 
the easterly winds of the cyclone; thus nearing its vortex, till 
the barometer had fallen to 58°85, when the wind veered to 
S.S.E., in a perfect blast; the ship broached to, and the masts 
soon went overboard. 

With the knowledge of storms we now possess our ships ought 
not to be thus disabled, in open sea. 

The Freak’s Typhoon of May Lsé, 1850.—The English brig 
Freak fell in with 7. cyclone in Jat. 19° 28’ N., lon. 138° 44’ E., 
with the wind at E. by 8. varying to E. by N., and the brig ran 
westward, with an increasing gale. At midnight the master be- 

gan to suspect that he was approaching the vortex of a cyclone 
that was travelling to the northwest, and at 1 A. M., May 2d, he 
hove to, on the starboard tack, to allow it to pass him. It con- 
tinned blowing a hurricane, and at noon the wind became 
E.N.E., with barometer at 29°22. Between 2 and 3 Pp. M., the 
fore topmast was broken off by the force of the wind; which at 


this time was beyond lentintien. At 3°50 p. M. the barometer 
had fallen to 28°87, its lowest — The wind from noon contin- 
ued to haul northward, its greatest strength being from about 


N.E. by N., and the master thus found to his surprise, that he 
was in the northw est qu uirant of the cyclone and on the left 

side of its center-path; it having already recurved to the north- 
and eastward. p.M. the barometer began to rise 
and the force of the gale to decrease. 

The easterly winds of this cyclone having veered by the north, 
the master’s inference that the recurvation in its course took 
place during the time his vessel was in the gale, appears correct; 
the center of the vortex having recurved southward and east- 
ward of the vessel’s place. ‘The full account may be seen in the 
London Nautical Magazine for 1851, p. 2 73-275. 

Ladrone or Marian Islands.—These is wor lie near lon. 146° 
E., and are subject to hurricanes, for which the inhabitants 
repare, DY lashing down and securing their houses. They are 
*xpected in ~ months of June, July, and August: also, in De- 
emmbe erand January. The island of Guam, lat. 13° 26’ N., was 
Visited on a 93d of S 1855, by a typhoon of the most vio- 
lent character. More than eight thousand persons were left with- 
out a house or roof to protect them from the fury of the storm. 
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Cyclone of the J. N. Gosler, May, 1855.—The American ship 
ship J. N. Gosler, from San Francisco for Hong Kong, experi- 
enced a heavy ty phoon on the 28th of May 1855, in lat. 16° 40’ 
N., lon. 147° 45’ E.; ne arly two thousand miles from the Chi- 
nese coast. She carried away sails, spars, &c.; and was aban 
doned on the 30th, with nine feet of water in the hold. The 
officers and crew succeeded in reaching the Marian Islands, in 
their boats. 

Strong's Island and Ascension.—Mr. John T. Gulick of the 
Sandwich Islands, in the year 1852 visited several of the Mi- 
cronesian Islands, near the equator, in company with the mission- 
aries who then settled at these islands. At Strong’s Island 
(Ualan) in lat. 5° 12’ N., lon. 163° E., they were informed b 
King George, the prine ipal chief, that some years previous, the 
island had been visited by a hurricane whic h ~—: destroyed 
the bread fruit trees and caused a famine which early depopu- 
lated the island. He described it as blowing first rss one quar- 
ter of the heavens, and then from another. At Ascension Island, 
(Bonabe) which is abovt three hundred miles distant, in a west- 
northwest direction, a similar account was received. 

Cyclone of the Austerlitz, Nov. 1851.—The new clipper Witch- 
craft arrived at Hong Kong on the 3d of December, from Cali- 
fornia, with loss of main-mast-head and all the topmasts. She 
experienced a typhoon on the 13-14th of Nov., in lat. 22° 40’ 
N., lon. 150° EF. 

About the same period, in lat. 19° 48’ N., lon. 159° E., the 
American ship Austerlitz was totally dismasted. The chain 
plates were torn from her sides, and her hull otherwise much 
injured, and the vessel was soon afterwards abandoned. 

It cannot be doubted that the Austerlitz and Witchcraft fell, 
successive ly, into the heart of this cyclone. We have thus two 
points established in its track, which are distant from each other 

about five hundred and thirty nautical miles. These positions 
show its course to have been N. 71° W.; or W.N. W., nearly. 
The position of the Austerlitz is more than two thousand five 
hundred miles from Hong Kong; and is somewhat nearer to 
the Sandwich Islands. 

Kingsmill Islands and Gilbert Archipelago.—These islands, 
uated on and near the equator, near lon. 175° E., were visited 
by a ship of the U.S. exploring expedition under Capt. Wilkes. 
Variable winds from the northward and westward prevail, from 
October to April; and they have violent gales from the south- 
west. According to Kirby, who was taken off the islands, these 
storms are typhoon-like; and last three or four days. The west- 
erly sides of the islands receive most damage; and both land 
and trees are swept away. 
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Radak Islands.—These islands are scattered between 6° and 
11° north latitude, and lon. 168° to 173° E. Capt. Kotzebue 
ascertained that hurricanes of great violence sometimes occur, in 
September and October; and the natives always anticipate with 
dread the recurrence of ‘those months. 

The Japan’s Typhoon.—In December 1832, the Japan, a new 
res encountered a severe hurricane in lat. 13° N., longitude 
about 160° west. This position is nearly on the meridian of the 
most western of the Sandwich Islands, 

The Sandwich Islands—At the Sandwich Islands, lat. 19° to 
to 22° N., lon. 155° to 160° W., the cyclones which occur are 
not commonly of great severity; although, the native huts are 
sometimes unroofed or destroyed. The kona, or southerly wind, 
by which the trade wind during part of the year is much inter- 
rupted, may be referred, at least - p rt, to those cyclones which 
find their center- path northward of the islands, or which com- 
plete their recurvation in that region. The easteily gales, which 
accord nearly with the trade wind in their direction, indicate an 
axis-path which lies southward of the islands. The actual pres- 
ence, or influence of a cyclone, may commonly be determined 
by the indicative oscillations of the barometer. 

The absence of intense violence, in any of the cyclones which 
visit this group, may possibly be due to their geographical posi- 
tion. But it is equi ally probab le, that this qualified exemption 
may result from a diversion of the course of the central vortex 
of the cyclone, occasione d by the great height and compact form 
of Hawaii, the most southeastern of these islands. For the group 
lies in almost a direct line, which is parallel to the ordinary 

urse of cyclones in the lower latitudes ; being, from the sum- 
mit of Mauna Kea to the center of Kauai, N. 61° west. <A cy 
clonic vortex, if moving previously on this line, would be dis- 
placed by the eastern angle of Hawaii; which island has an area 
of nearly four thousand square miles, a portion of which rises 
far above the upper horizon of the cyclones; and at two points 
reaches an elevation of nearly fourteen thousand feet. The pro- 
tection, or partial « liversion of course thus oce: asioned, must ex- 
tend to the high but smaller islands which lie to the leeward in 
the same track. : 

Cyclone of the Lxrk—The Lark, an American barque from 
Canton for Valpara‘so, met a severe gale on the 23d of Sept. 
1848, in lat. 15° N., lon. 188° 40’ west. The Lark also encoun- 
tered a violent typl hoon at an earlier date, when off the island of 
Formosa. 

Cyclones of the; “astern Pacific—F¥or the sake of brevity, 
I pass over severa! accounts of violent cyclones which have 
been found conta the Sandwich Islands and the southern 
coasts of Mexico ari Central America. The occurrence of hur- 
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ricanes in this part of the Pacific is by no means unfrequent; 
and the cases I have before quoted in this Journal, are instructive 
to navigators. ‘The-omitted notices are contained in the Appen- 
dix to the Account of the Japan Expedition, already referred 
to. The sketches of these storm seals are found with others, 
on the small chart of the North Pacific illustrating this article. 

If these imperfect notices shall contribute, in any degree, to 
the safety and success of our ships and commerce, it will bea 
grateful reward for the attention and labor which this important 
subject has at any time required. 

New York, Sept. 6, 1856. 


Art. IIl.—Reply to Dr. F. A. Genth’s remarks on the Minerals of 


the Canton Mine ; by CHARLES UPHAM SHEPARD. 


THE duty of affording the mineralogical reader a fair opportu- 
nity of judging of the nature of several minerals, very cursorily 
treated of in a mining report published last year, has been forced 
upon me by the stateme nts respecting them, which have ap- 
peared i in this periodic al. 

Of one of these minerals, Prof. Dana observes in his Third 
Supplement to his Mineralogy (2nd Series, vol. xxii, p. 251, dae 
1856): Cherokine, a species as yet imperfectly described by the 
author: crysté allize s like pyromorphite, but has the color of car- 
bonate of lead. Gr.=4°'8. Stated to contain phosphate of alu- 
mina and zine. [The form given, near to pyromorphite, would 
suggest the improbability that the mineral is a phosphate of a 
sesquioxyd with zinc, unless a psendomorph.—J. D. D.| 

Now the words of the report (p. 14,) are these. ‘‘ Cherokine. 
—This is another species, before unknown, which largely con- 
tains oxyd of lead. It resembles white lead ore (carbonate of 
lead) in its color, but possesses the crystalline form of pyromor- 
phite, while it contains phosphate of alumina and eked of zine, 
and further differs from eng Beery by containing much less 
water, and a specific gravity of only 4°8.” 

But this substance has Poses in met with a graver mis- 
conception from Dr. Genth, in his paper, entitled “ Contributions 
to Mineralogy” published in the last number of this Journal 
(p. 145), which is the less easily accounted for from the fact, that 
the second part of my Treatise on Mineralogy, published las 
December, contained the following (p. 407): 


“ Cherokine. In slightly acuminated hexagonal prisms, somewhat 
drusy ; botryoidal and massive. Color white, with a tinge of pink inte 
riorly ; the outside being often greenish or bluish-white. Lustre adaman- 
tine. Several indistinct cleavages, parallel to the prismatic axis. Frac 
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ture uneven. Translucent. H.=— 3°75...4. G.=4°81. Heated ina 
tube, affords a little moisture, becomes milk-white and opaque. B. B., 
becomes yellow while hot, phosphoresces slightly, swells up and melts 
with effervescence into a yellow gobule (a slight yellow areola, surround- 
ing the mass); on cooling does not crystallize, but is perfectly glassy, 
colorless and semi-transparent. In powder, moistened with sulphuric acid, 
does not tinge the flame of the candle, green. With soda effervesces vio- 
lently, is brick-red while hot, yellow when cold, affording an abundance 
of lead globules and a large ring, yellow while hot, but white on cooling. 
Heated with nitrate of cobalt, it affords the deep blue, characteristic of 
alumina. Soluble in nitric acid without effervescence. It is chiefly 
phosphate of lead ; but also contains hydrate or phosphate of alumina 
(or both) and oxyd of zinc. It differs from plombgomme by containing 
much less water, and possessing an inferior specific gravity. Found in 
seams and cavities with pyrites, chalcopyrite, quartz and staurotide at the 
Canton mine in Cherokee Co., Ga.; and named from the county in which 
it occurs.” 

Dr. Genth’s heading is, “ Cherokine is Pyromorphite.” He 
states that he has received “a genuine specimen” of my mineral 
from F', W. Harris, and gives these few words as my description 
of it: “‘ It resembles white lead ore (carbonate of lead) in its color, 
but possesses the crystalline form of pyromorphite, while it con- 
tains phosphate of alumina and oxyd of zinc, and further differs 
from Plumbo-resinite by containing much less weter,” ete. He 
then goes on to observe that after a special search for water, alu- 
mina and oxyd of zinc, he could find neither; that before the 
blowpipe, it melted easily, and that the globule assumed on cool- 
ing a polyhedral form. 

[think it must appear under these circumstances, a wholly 
gratuitous assumption, that Mr. Harris placed in his hands a gen- 
uine specimen of the cherokine; and since crystals of pyromor- 
phite having a thin white coating of some mineral, are common 
at the mine, it seems to me most probable, that this was the sub- 
stance mistaken for cherokine. 

Dr. Genth declares Harrisite to be a pseudomorph of Copper- 
glance after Galena, prefacing his observations upon the point, 
with the following statement: “Early in this year I examined 
the Canton mine, and collected part of the material and data 
for the following investigation. [am also indebted to Dr. W. 
C. Daniell, Prof. Julien, M. Deby and W. F. Harris, Esq., for 
minerals from this mine.” 

As favorable to the view taken by Dr. Genth, he would con- 
vey the impression, that harrisite occurs in a part of the ore-stra- 
tum where it is accessible to atmospheric changes, and that in 
descending, it gives place to ordinary galena. He says, “no 
harrisite has ever been observed below 141 feet in depth, and it 
has given place to unaltered galena. It may be found again 
however, if the ore-stratum of the Canton mine or a similar one, 
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should be developed where the atmospheric influences have been 
favorable to such changes.” 

Now the facts in the case are these. At 90 feet from the top 
of the ground, the ore-bearing schists begin to lose their tenden- 
cy to decomposition. Galena is here visible in a perfectly fresh 
condition, between the laminz of the slate and upon the cross- 
joints of the rock. At a depth of 116 feet, every vestige of 
alteration has disappeared. Here commences, in the form of 
mere thread, the eineviin that carries the harrisite. It de- 
scends, gradually enlarging out to fifteen or twenty inches in 
thickness, at an angle of between 30 and 40°, when it is suddenly 
pinched off, and wholly disappears, in the 141 foot level. Fresh 
galena has accompanied the metalliferous stratum, exterior to 
the dropper, for the whole course of its descent, and continues 
onward in increasing quantity, below the point of its termination. 
But no galena or any other ore of lead, or even a single mould 
or impression of any lead ore has been detected within the 
dropper. On the other hand, uo harrisite to my knowledge, has 
been found in the rock, exterior to the dropper-vein. 

Dr. Genth recognizes the force of the argument from the per- 
fect cleavage visible in every fragment of the harrisite, against 
the view he har »ndertaken to support: but cites the pseudo- 
morphs of gypsum after anhydrite which have the perfect cleav- 
age of the latter, together with some other instances of the like 
nature. ‘To this, perhaps, it is sufficient to observe, that it is 
at best evidence only of a negative character; for our knowledge 
of pseudomorphism is still very imperfect, and further investiga- 
tions may modify much our present views. Add to this, the 
opposite facts of wulfenite after galena, wolfram after scheelite, 
and gypsum and polyhalite after salt unattended by the easy 
cleavages which his hypothesis demands. 

Dr. Genth attaches weight also to the consideration, that the 
harrisite has a similar proportion of silver to the galena of the 
Canton mine. But the content of silver constantly varies in 
the galena of the mine. I have found a variation of from 30 to 
56 oz., in 2000 Ibs. of the ore; and Mr. Pratt in his valuable 
communication upon this locality, published in the same number 
of this Journal, observes that “the percentage of silver in the 
galena of any mine varies with the position of the lead ore, and 
my examination shows, that in this view, it increases with its 
approach to the north wall. In different determinations, I have 
found, from 0°1 to 03 p.c., equal to 82 and 96 oz. per ton of 
the ore,” (p. 413). Besides the presence of silver in an ore of 
copper, is a fact by no means unfrequent. 

The locality of copper-glance after galena in Saxony, cited on 
the authority of Breithaupt may be a correct determination, the 
attending circumstances being such as to support the conclusion. 
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But it is important to noiice that Dr. Genth is half inclined to 
admit Scheerer’s variety with a cubical cleavage, found at Telle- 
mark in Norway, as a genuine species; which certainly well 
explains an observation he makes upon harrisite :—“ ‘The emi- 
nent cleavage of this pseudot mere in the form of the original 
mineral has for a long time perplexed and kept me in doubt, 
whether, it might not be a good species after all, but the more 
carefully I have examined the specimens in my possession, and 
those of the Canton mine, the more have I become convinced 
that it is a pseudomorph.” The results of this examination and 
the grounds of his conviction, have been presented and com- 
mented upon, above. 

My menticn of plumbo-resinite at this locality meets the fol- 
lowing pointed criticism :—‘‘ Shepard’s Plumbo-Resinite from the 
Canton mine is Cyanosite. I am indebted (observes Dr. G.) to W. 
F. Harris, Esq., who had the advantage of Prof. C. U. Shepard’s 
own mineralogical determinations for a genuine specimen of 
what the latter in his report on the Canton mine calls Plumbo- 
resinite.” 

It is wholly and entirely an error to say, that Mr. Harris had 
any other means of knowing what I had called plumbo-resinite, 
than could be gathered from the few words in which it was men- 
tioned in the report. I had not detected the mineral when at 
the mine; but only after my return from it, to Charleston; and 
I have never communicated either by letter or specimens, with 
the gentleman mentioned, dre the subject. he specimens 
employed in my determination are now arranged in my mineral- 
ogical cabinet at Amberst, Mass., where any one who may 
choose to examine them, will easily form an opinion how un- 
ikely it must have been, that I could ever have committed the 
mistake of confounding such a substance, with the common blue- 
vitriol incrustations of the Canton mine. 

The next of my minerals reéxamined by Dr. Genth is the 
Hitchcockite. The mining report does little besides announcing 
its existence and the reason of its name. It mentions it asa 
white, earthy crust or shell, whose composition was that of a 
hydrated phosphate of alumina, with oxyd of zinc; and it 
seemed most natural in an economical report, to include it along 
with automolite under the general heading of ores of zine, not 
supposing that any candid mind would possibly infer therefrom, 
that I regarded it, asa working ore of that metal. Indeed ] 
supposed that my language would rather convey the idea, that 
the oxyd of zinc was an unimportant, if not an accidental, con- 
Sstituent of the substance. 

But to show what I —— as a more satisfactory account 
of the mineral, I here sul join my description of it, drawn from 
my Mineral ogy (p. 401): 

SECOND SERIES, VOL. XXIV, NO. 7.—JULY, 1897. 
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“ Hitchcockite. Massive. In coatings and botryoidal. Sometimes con- 
centric like allophane. H.=2°75...3. Gr.=2°909. Color white, grey- 
ish, bluish and rarely with a tinge of green. Lustre vitreous to adaman- 
tine. Transparent to translucent. 

“ Heated in a glass tube, it emits much moisture. }.B., phosphoresces 
brightly, turning of a pale yellow color, while hot. Infusible. Moistened 
with nitrate of cobalt and ignited, it assumes a very rich blue color. In 
the state of powder, when moistened with sulphuric acid and heated, it 
tinges the flame of the candle green. With borax it readily melts, at- 
tended by effervescence, into a transparent glass, which on cooling, has a 
faint tinge of blue. With soda, it quickly changes toa deep yellow 
color, attended by the reduction of oxyd ef zinc, and by a deposit of its 
oxyd upon the charcoal, which has a yellow color while it is hot. Soluble 
without effervescence, in warm nitric or hydrochloric acid. By full igni- 
tion, in the state of powder, it loses 29°45 p. c.; and is inferred to bea 
hydrated phosphate of alumina, with oxyd of zinc. Occurs in thin crusts, 
like hyalite, upon the joints of quartzy mica-slate, at the Canton copper- 
and lead-mine, in Cherokee county, Ga, It is associated with marcasite, 
pyrites, galena, chalcopyrite, automalite and staurotide. Named after 
Dr. Hitcheoek, of Amherst College.” 


I will now introduce Dr. Genth’s statement concerning the 
substance he has examined; and thus place before the reader an 
opportunity of judging, whether he has here occupied himself 
with my mineral, or with something else. 


“On my late visit to the Canton mine,” he observes, “I procured a 
considerable number of specimens of this interesting new mineral, and the 
following are the results of my examinations. 

“With a good magnifier only it can be observed that this mineral has 
a crrystalline structure. It usually occurs in botryoidal concretions or 
small mamillary incrustations. Color white, yellowish, bluish and reddish 
white ; powder white. Lustre subresinous, subvitreous and dull. Trans- 
lucent. 

“Tt has an argillaceous odor when breathed upon. Brittle; fracture 
uneven. H.— 4-5. Sp. gr. (at 20° Cels.) about 4-014. 

“ Before the blowpipe shrinks, but does not fuse; with cobalt solution, 
gives a fine azure blue mass; with carbonate of soda on charcoal, yields 
metallic lead incrustations. Dissolves both in boiling nitrie and chlor- 
hydric acids, more readily in the latter. The following are the results of 


my analyses : 


I. II. 
“ Insoluble, lil 0°48 p. c. 

Chlorine, - - not determined. 004 “ 

Carbonic acid, - not determined. 198 “ contains oxygen 144 
Phosphoric acid, 18°74 1874 “ 10°50 
Oxyd of lead, - not determined. 2904 “ “ . 2°11 
Alumina, - 24°69 2554 “ 1191 
Sesquioxyd of iron, 0°68 090 “ 0°27 
Lime, - 1°49 * = 0-69 
Water, 21°65 20086 “ « “ 10:55” 


99°02 


f 
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Dr. Genth gives the calculated percentage of the pure mineral 
thus : 


3PbO, . - $34°8 30°44 
- - 308-0 28°01 
3POs, - 2140 19°46 “ 
27HO, - - - 243-0 2209 “ 
1099°8 100°00 


Now if the reader will take the trouble to compare the amor- 
phous structure of the Hitchcockite, with the crystalline charac- 
ter of Dr. Genth’s mineral, but more especially, if he will notice 
the widely different hardness, grav ity and blowpipe properties of 
the two, he will be satisfied, that Dr. Genth has not examined 
the Hitchcockite, at all. And still farther, if he will compare 
Dr. Genth’s results with the dese riptions of the re agen -resinite, 
he will find nothing in them, re ally inconsistent with the sup 
sition, that he has mistaken an impure specimen of my planbo- 
resinite for the Hitchcockite! Even his analyses accord with 
this view, as will appear from the foliowing results of the re- 
searches of Damour, upon the plumbo-r sinite of Huelgéet : 


Phosphoric acid, . - - - 8°06 
Oxyd of lead, - : . - . 85°10 
Alumina, . 34°32 
Peroxyd of iron, - . . 020 
Lime, - - . 080 
C hlorid of le - - 2°27 
Sulphuric acid, - - 0°30 
Water, - - 18°70 


99°75 

The mineralogist will hardly need to be reminded, in this con- 
nection, that plumbo-resinite does not rank among the most 
indubitable of our species. It is even doubtful whether it is any 
thing more than a variable mixture of lischerite or Hitchcock- 
ite, with Pyromorphite: while the dispsited Cherokine stands, 
perhaps, upon the same precarious footing, though it appears for 
the present, to possess a set of propertie;, not reconcilable with 
the normal varieties of plumbo-resinite. 

Dr. Genth calls in question my discovery of Lanthanite at Can- 
ton, in these rather remarkable words:: “ Prof. C. U. Shepard 
states (Report on the Canton Mine), that’ he has observed this 
mineral at the Canton mine; he does not inform us, however, 
what induces him to take the pink-colored crystals for lanthanite. 
[have not been able to procure a specimen of it, and also did not 
succeed in finding any indications of minerals containing cerium 
or lanthana, from the decon:nosition of which the lanthanite 
could have been formed.” ' 

It was natural to have sup posed, that the simple mention of a 
mere mineralogical curiosity, was all that could have been looked 
for in an economical report. I have, however, had reference to 
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the subject more fully, on page 400 of my Mineralogy ; and will 
now only add, that I verified the coincidence of the mineral with 
lanthanite, in crystalline form, hardness, blowpipe properties and 
solubility with effervescence in nitric acid, while at the mine, and 
in the presence of my friend, Rev. W. F. Harris. Moreover, speci- 
mens still remaining, may be inspected by any one, who visits my 
cabinet. [I would hope that these statements will inspire a de 
gree of confidence in my determination, in the minds of those, 
who may have been led to doubt its correctness, from the con- 
sideration that Dr. Genth was unable to procure a specimen of 
the substance, and ‘did not succeed in finding any indications 
of minerals containing ceriam or lanthana, from the decompo- 
sition of which, the lanthanite could have been formed.” 

In conclusion, I have only to observe, that although it is much 
to be desired, in notices of new ee and new localities, that 
the greatest circumspection should be observed, still something 
perhaps may not unreasonably be vee in mitigation of a 
certain amount of inadequ acy and imperfection in these first an- 
nouncements, since it is better to publish, occasionally, novelties 
in science, than to retain specimens upon the shelves of our 
cabinets for too long a time, unexamined and undescribed: for 
even a hint on the road to discovery will often stimulate to 
research and bring new inquirers into the field, whereby the 
ends of true science are sure to be promoted, although it may 
now and then prove less satisfactory to the ambition of the first 
observer, who fails in monopolizing the undivided merit of a 
discovery. But a little humility and love of truth will ever b 
a sufficient compensation for such trifling losses. 

The time has come moreover, when to establish a species in 
mineralogy on a perfectly secure basis, is attended with greater 
difficulty than formerly. The easily recognized species have 
long ago been described. Accident, it is true, may from time to 
time, develop those which are as well pronounced as any; but 
it will not be strange if many minerals, really distinct in nature, 
vill demand the most thorough sifting on the part of many ob- 
servers, in order to bring out their characteristic differences. 
For one, I shall ever hold myself ready to engage in any such 
researches, whatever may be their ultimate success; though [ 
may perh: aps be pardoned for hoping, that they may ‘meet a 
juster appreciation than my late attempts in this way have had 
the good fortune to experience. 
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IV.—On a Modified form of Ruhmkors 's Induction Appa- 
ratus; by E. 5S. Rircute. 


THE Induction Apparatus made by Rahmicorff and described 
by Du Moncel is probably familiar to many of your readers. 
By it is obtained a spark of three-fourths of an inch through 
the atmosphere. Mr. Hearder has describet} in the London 
Philosophical Magazine, (Nov. and Dec. 1846,) certain improve- 
ments by which he has lengthened the spark to three inches. 

The great difficulty experienced by him was in obtaining suffi- 
cient insulation between one stratum of the wire and the next 
above or below it, the entire thickness of the helix—including 
wire and insulation—being only about half an inch, and a tension 
of electricity sufficient to throw a spark three inches existing 
between the outer and inner strata. 

Mr. Stéhrer has adopted thi pl lan of dividing the coil into 
three divisions, thus lessening the difficulty; still, great danger 
exists of the spark passing which would ruin the helix. 

I have endeavored to obviate this by winding the coil the 
entire thickness as it progresses. 1 commenced wiili a glass tube 
or bobbin, laying the first course on a cone at as vreat an angle 
as the wire could be conveniently laid—say about 50°. The 
diameter at the tube was stoi i and one half inches and the 
greatest diameter three and one half inches, th length of the 
cone being nearly half an inch. When the stratum was laid, 
and cemented by resin and bees-wax, a ring of thin vuleanized 
rubber was stretched over and cemented, the wire passed down 
to the glass cylinder, and this wire covered also by rubber; then 
another stratum was laid in the same manner ;—that is, the coil 
is built up precisely as a cop is laid by a mule-spinner. The 
advantages are that the wire in each conical layer is very short, 
and only a slight tension can exist between them. 

With a helix thus made, with less than 7,000 feet of wire, I 
obtained a spark of two and one quarter inches; and with one 
since constructed on the same principle, with 30,000 feet of 
wire, differing only so far as I found necessary to enuble me to 
wind the helix by a machine which I constructed for the pur- 
pose, I have obtained sparks over six inches — 

I have constructed the condenser with oiled silk, with very 
thin gutta percha, and with paper of different thicknesses; but 
find tissue paper varnished and used double, according to Mr. 
Bentley’ s plan, the best. The surfaces used in the instruments 
above fa. rioed are re spective ly about thirty and seventy-five 
square feet. I have used all the interuptors alluded to by the 
writers above mentioned, but prefer one which I have made thus: 
The anvil is a wire or small rod of platinum secured in a plate 
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by a binding screw; over this a rod of platinum is secured in 
the same manner to a spring which presses them together; an- 
other spring loaded acts like a hammer upon the “end of the 
first spring, to separate the platinum rods, A ratchet wheel 
presses down this spring hammer, and allows it to recoil and 
strike the other spring. By this the interruption is more instan- 
taneously made, and the distance to which the platinum rods 
are seps arated e asily regulated. This point appears to be of im- 
portance. The spark is lessened if the platinum rods are sepa- 
rated farther than actually to break their contact. The usual 
primary helix of large wire and the interior bundle of iron wires 
are placed within the glass tube. 

In my last instrument, I used a tube closed at the top, more 
effectually to cut off the passage of the current from one end to 
the other, through the primary helix or iron wires. I have used 
a Bunsen’s battery of four to six cells; four give the spark of 
as great length, but a few more cells increases the volume. [| 
have applied a battery of eighteen cells and also a plate battery 
of fifty-six pairs without endangering the coil. The instrument 
is undoubtedly capable of being greatly increased in size and 
power. 

Boston, May 2, 1857 


-Caricography ; by Prof. C. DewrEy 
(Continued from vol. xix, p. 256, Second Series.) 


No. 250. Carex Douglasii, Boott, in Hook. Fl, Bor.-Amer. 


Spica oblonga composita, interdum dioica; spiculis multis 
8-14 ovatis densé aggregatis superné squamo-bracteatis, distig- 
maticis ; fructibus ovali-lanceolatis bifidis vel bidentatis margine 
ciliatis, squamam lanceolatam castaneam non-aequantibus. 

Culm scarcely a foot high, erect, bright green, leafy towards 
the base but naked above; spike compounded of many ovate 
spikelets, 8-14, closely aggregated above, less so below, and 
the lowest sometimes branched, sometimes all pistillate and sta- 
mens on another plant; stigmas two; fruit ovate-lanceolate, 
plano-convex, rostrate, bidentate, subscabrous on the margin, 
and a little shorter than the lanceolate and tawny scale. 

West of Fort Pierre, Nebraska Ter.; collected by Dr. F. V. 
Hayden in his important geological explorations there. These 
specimens are not quite so large or the spikes so long as those 
mentioned by Dr. Boott from the northwest coast and Rocky 
Mountains. This species, like C. Richardsoni, R. Brown, has 
found a habitation far south of the one originally discovered. 
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No. 251. C. Boottiana, Bentham. 

Spicis dioicis cylindraceis oblongis basin attenuatis squamaceo- 
bracteatis singulis cum squamis oblongis obovatis brevi-mucro- 
natis, inferné attenuatis sparsiflorisque, fructibus tristigmaticis 
obiongis cbovatis obtusis ore integris, scabro-villosis, squama 
paulo minoribus brevioribusque. 

Culm 6-12 inches high, erect, with short leaves towards. the 
base, and radical linear-lanceolate rough, leaves much longer 
than the culm and bright green; a single staminate : spike oblong, 
cylindric, attenuated below, on one culm, and a similar pistillate 
spike on another, each with a scale-like bract at the base and 
loose-flowered, with oblong and obovate scales short-mucronate, 
and all reddish purple with a narrow white edge, and pale green 
keel; stigmas three; fruit oblong, obovate, hairy or woolly with 
entire orifice, and shorter and narrower than the scale. 

Louisiana, Drummond, and Alabama, Peters. ‘This is a very 
distinct species. My specimens were collected February 27th, 
1857, at Moulton, Ala., by T. M. Peters, Esq. They were in 
full blossom, the fruit being young but distinct, and were com- 
municated by Dr. H. P. Sartw ell, the well- known friend of 
Caricography. 

No. 252. C. leevi-conia, Dew. 

Spicis distinctis; staminiferis 2-3, cylindraceis angustis, 
infima sub-pedunculata, cum squamis lanceolatis arctis; pistillif- 
eris 2, interdum 3, cylindraceis erectis oblongis sub-densifioris 
folio-bracteatis, infima brevipedunculata vaginata, tristigmaticis ; 
fructibus oblongis conicis teretibus vix inflatis obtusé terminatis 
bifurcatis vel raro bidentatis ore obliquis, in maturitate laevibus 
obsolete striatis gracilibus, squama ovata lanceolata longioribus 
vel aequantibus; culmo erecto gracili basin foliato sub-bipedali 
laevigato glabro. 

Culm erect, often near two feet high, smooth, leafy towards 
tue base; leafy bracts under the fertile spikes and surpassing the 
culm; staminate spikes 2 or 8, slender, cylindric, the lowest 
short-pedunculate, and all with close lanceolate scales; pistillate 
spikes 2, sometimes 3, oblong, cylindric, erect, leafy-bracteate, 
somewhat loosely flowered, the lowest with a short sheath; ‘stig- 
mas three; fruit oblong, tapering, slender, scarcely inflated and 
ending abruptly, bifurcate, oblique at the orifice, smooth and 
obsoletely striate in maturity and graceful ; pistillate scale ovate 
and lanceolate, shorter than or equalling the fruit. 

On the Big Sioux, Nebraska Ter.; Dr. F. V. Hayden. This 
plant is too unlike the Vesicariz tribe, especially in the fruit and 
scale, to belong to it. It has considerable resemblance to C. 
levigata, Smith, but is far unlike in the staminate spikes as well 
as in the fruit and other particulars. I can not trace it among 
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the newer species of Dr. Boott. and consider it not before de- 
scribed. 
No. 2538. Cr Meekii, Dew. 


Spica ovata composita; spiculis ovatis 6-10, in capitulo fusco 
arcté aggregatis, intima interdum subremota, in apicem stamin- 
iferis; fructibus distigmaticis inflato-convexis acuminatis bifidis 
margine subscabris, squama ovata cuspidata paulo brevioribus ; 
culm setiformi, foliis angustis brevibus. 

Culm 3-8 inches high, slender, erect, smooth, aggregated 
in tufts, leafy towards the base; leaves few, narrow, sheath- 
ing, often much shorter than the culm; spike formed of many 
ovate spikelets, 6 to 10 or more, collected into a head, the low- 
est sometimes a little separated, all pistillate below; stigmas 
two; fruit ovate, tapering into a bifid beak, flat or concave 
on the inner side, a little shorter than the scale which is ovate 
and cuspidate. 

Near White River, Nebraska Ter.; Dr. F. V. Hayden. This 
species has a slight resemblance to C. Hoodii, Boott, but is much 
smaller and less robust, and too setaceous-like in its culm and 
leaves. 


Named in honor of F. B. Meek, the friend and associate of 


Dr. Hayden in the exploration of the Mauvaises Terres or Bad 
Lands, of Nebraska Ter. 


Note. In addition to the Carices above described and those 
mentioned in vol. xviii, pp. 102-4, Dr. Hayden collected the fol- 
lowing in Nebraska Territory. 

C. cristata, Schw.; C. blanda, Dew.; C. jiliformis, Good.; C. 
hystericina, Willd.; C. vulgaris? Fries; C. cephaloidea, Dew.; C. 
scirpoides, Schk.; C. ampullacea, Good.; C. tenera, Dew.; C. are- 
tata, Boott; C. Hookerana, Dew., before found in Arctic America; 
C. setacea, Dew.; C. monile, Tuck.; C. scoparia, Schk.; C. peta- 
sata, Dew., before found in Arctic America; C. obtusata, Lilj.; 
C. festiva,? Dew., found before in high northern latitudes, and C. 
curta, Good. 

The collection of Nebraska Carices therefore contains sixty 
species; of these, four are new, and three have not before been 
found in the United States. 
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Art. V1.—The Sif-sustaining power of the Gyroscope analytically 
examined ; by Maj. J. G. BARNARD, A. M., Corps of Engh- 
neers, U. A. 


AFTER reading most of the popular expianations of the ahove 


phenomenon given in our scientific and other publications, | 

have found none aitogetner sfactory. \\ Hue, with more or 
less success, they expose the more obvious features of the phe- 
nom mand int Lore ot gravity an eilicient cause ol 


horizontal motion, they usually end in destroying the founda- 


tion on which their theory 1s built. and leave an effect to exist 


ita cause; a horizontal motion of the revolving disk about 
the point of support is supposed to be accounted for, while the 


descending motion, which 1s e first and direct eifect Of 


(and without which no horizontal motion can take place), 1s 


ono or suy US d to be enti! \ e] ite | Inde¢ | is 
Sta s a distinguishing pecullarl r rotary motion, 
that, whil oTavity acting upon a ion-rotating DOdY causes it 
to descend vertically, the same force acting upon a rotary body 
causes It to e horizontally. { ney to ¢ end 1s supposed 
to proauc Lie tlect of a l ws as ly, 1n Mm chanics, 
a mel len to motio r pl edt anv eft whatever 
without ma t 


it m hide its results under symbols unintelligible save to the 
Initiated, 1t 18 1 certain that the greater portion oI the pnysi 
cal phenomena of the universe are utterly beyond t crasp of 
iman m wit 3 | The mu L leed it 
search out the inducing causes, bring them together and 
adjust th to other, ea 3 proper relation to the res 
but farther than that (at least in complicated phenomena) un- 
aide 1, it cannot go. It cannot soll these causes in a toelr Va- 
rious actions and re-actions and at a given instant of time bring 
forth th results 
This, analy Sis alone can do. A ter ii has accomplished this, 


it indeed usually furnishes a clue by which to trace how the 


workings of known mechanical laws have conspired to produce 
hese results. This clue I now propose to find in the analysis 
of 1 tary motion as applied to the gy! scope 
The failure in most attempts a popular explanation arises, it 
appears to me, first, in attempting to account for that which 7s 
L iru V1Z., an absolute self-susta ing power in the rotary dise 


vertical motion is ignored; secondly, in making 


what is only a particular and extreme phase of rotary motion, 
an isolated phenomenon, and in seeking causes for it without ref- 
erence to the general laws of that motion. 

SECOND SERIES, VOL. XXIV, NO. 70.—JULY, 1887. 


a 
W hatever ‘ mystification’ thei iv be in analysis—however 
| 
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The analysis I shall present, so far as determining the equations 
of motions is concerned, is mainly derived from the works of 
Poisson (vide “ Journal de |'Ecole Polytech.” vol. xvi—Traité de 
Mécanique, vol. ii, p. 162). Following his steps and arriving 
at his analytical results, 1 propose to develop fully their mean- 
ing, and to show that they are expressions not merely of a visi- 
ble phenomenon, but that they contain within themselves the 
sole clue to its explanation: while they dispel all that is myste- 
particular 
case” of the laws of “rotary motion,” throw much light upon 


rious or paradoxical, and, in reducing 1t to merely a 


the significance and working of those laws. 

Although not unfamiliar to mathematicians, it may not be 
uninteresting to those who have not time to go through the long 
preliminary study necessary to enable them to take up with 
Poisson this special investigation; or whose studies in mechan- 
ics have led them no farther than to the general equations of 
‘rotary motion” found in text books, to show how the particu 
lar equat ons of the gyroscopic motion may be deduced. 

In so doing I shall closely follow him; making however som 
few modifications for the sake of brevity and of avoiding the 
use of numerous auxiliary quantities not necessary to the limited 
scope of this investigation. 

* The general equations of rotarv motion are (see Prof. Bart- 
Jett’s Analytical Mechanics” Equations (225), p. 170): 


| 


In the above expressions the rotating body (of any shap 
A BCD (fig. 1) is supposed retained by the fixed point (within 
or without its mass) 0. Ux, Oy and Oz are the three co-ordi- 
nate axes, fixed in space, to which the motion of the body is re- 
ferred. Ox,, Oy,, Oz,, are the three principal axes belonging 
to the pot O, and which, of course, partake of the body’s 
motion. The position of the body at any instant of time 1s 
determined by those of the moving axes. — 

A, Band CU express the several “moments of inertia” of the 
mass with reference, respectively, to the three principal axes 
Ux, Uy, Ce. 2 | M, and L, are the moments of the accelerat- 
ing Joree and Ur, Vy, Us, the components of rowary ve locity, all 
taken with reference to these same axes, 

Like lineal velocities, velocities of rotation may be decomposed 
—that is, a rotation about any single axis may be considered as 


dv, 
B +v,v,(A—C)=—YM, (1.) 
at 
dv, > 
| 
] 
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the resultant of components about other axes (which may always 
be reduced to three rectangular ones): and by this means, about 
whatever axis the body, at the instant we consider, may be 
revolving, its actual velocity and axis are determined by a 
knowledge of its components vz, Uy, Vz, about the principal 


axes Ox, Oy, Oz,, these components being, as with lineal ve- 
locities, equal to the resultant velocity multiplied by the cosine 


of the angles their several rectangular axes make with the re- 
sultant axis, 

As the true axis and rotary velocity may continually vary, so 
the components v,, vy, U:, in equations (1) are variable functions 
of the time 


A- 
y,™ 


A N 
A 


For the purpose of determining the axes Ox,, Oy, and Oz,, 
with reference to the (fixed in space) axes Ox, Oy, Oz, three aux- 
les are used. 

If we suppose the moving plane of x, y,, at the instant con- 
sidered, to intersect the fixed plane of xy in the line VN and 
call the angle rON=y, and the angle between the planes zy 
and y, (or the angle z0z,)=@, and ihe angle NOx,=gq, (in 
yese three angles are supposed acute at the instant 


taken,) these three angles will determine the positions of the axes 


ang 


Ox,, Oy,, Oz,, (and hence of the body) at any instant, and wil 
themselves be functions of the time; and the rotary velocities 
v., may be expr ssed in terms ol them and of their dif- 


ferential co-efhicients. 
For this purpose, and for use hereafter in our analysis, it 1s 
necessary to know the values, in terms of 9, 9 and ¥, of the co- 


Fig. 1 
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sines of the angles made by the axes Oz,, Oy, and Oz, with 
the fixed axes Oz and Oy. 

These values are shown to be (vide Bartlett’s Mech., p. 172) 
cos 2, Oz= —sin @ sin cos 4, Oy=cos cos sin g—sin Y cos 
cos y, Uz=—sin 4 cos ¢ cos y, Oy==cos cos cos g-+sin sin 
cos z,0z= cos? cos 2, Oy=sin 6 cos 

The differential angular motions, in the time «/, about the 
axes Ox,, Oy,, Oz,, will be v,dt, v,dt, and v, dt. We may de- 
termine the values of these motions by applying the laws of 

ie rotations indicated by the 


+ 


composition of rotary motion to ¢ 


increments of the angles 4, @ and ° 

If 6and » remain constant the increment dy would indicate 
that amount of angular motion about the axis Oz perpendicular 
to the plane in which this angle is measured. In the same man 
ner dg would indicate angular motion about the axis Oz,; while 
dé indicates rotation about the line of nodes ON. In using 
these three angles therefore, we actually refer the rotation to the 
three axes Oz, Uz,, UN, of which one, Oz, is fixed in space 
another, Oz,, is fixed in and moves with the body, and the third, 
ON, is shifting in respect to both. 

The angular motion produced around the axes Ox,, Oy,, Oz, 
by these simultaneous increments of the angles @, @ and yw, wil 
be equal to the sum of the products of these increments by the 
cosines of the angles of the se axes, rr sper LIVELY Vv ith the line S$ 
Oz, Oz, and ON. 


The axis of Uz, for example makes the ang les 6, O° and 90 
with these lines, hence the angular motion tis equal (taking 
the sum without regard to sign) to cos 6dy+dq. 

In the same manner (adding without regard to signs), 

if COS Ozd +COS g iti 
and v, dt=cos (90 t+@) Add, 


Sut if we consider the motion about Oz, indicated by dq, posi- 
plain from the directions in which @ and yw are laid off 


? 
ire, that the motion cos 6dw will be in the reverse dl 


tive, 10 18 


on the hg 

rection and negative, and since cos @ is positive dy must be re- 
carded is nec hen 

Odi 
The first t of the value « f, cos x, e f 

\ —sin # sin @) 1s negative and dw is to | taken with th 
negative sign] is positive. Buta study of the figure will show 
that the rotation referred to the axis Gr, indicated by the first 
term of this value, is the reverse of that measured by a positive 
increment ot @ in the secon 1, and hence. (28 COS @ 18 nositive.) A 
nust be considered negative. Making th chang , and substi 


iting the values given of cos x, Uz, cos y, Uz, and for cos (90° 


+¢),—sin g, we have the three equations 


a? 
W 
pr 
te 
(¢ 
ab 
in 
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v,di=sin sin pd y—cos 
v,di=sin 6 cos —p dy +sin q di) » (2.)* 


v2 dt=d ¢ —cos 9d y 


The general equations (1.) are susceptible of integration only 
in a few particular cases. Among these cases is that we con- 
sider, viz., that of a solid of revolution retained by a fixed point 
an its axis of figure. 

Let the solid ABCD (fig. 1) be supposed such a solid, of 
which Oz, is the axis of figure. It will be, of course, a princi- 
pal axis, and any two rectangular axes in the plane, through O 
perpendicular to it, will likewise be principal. By way of de- 
termining them, let Ox, be supposed to pierce the surface in 
some arbitrarily assumed F point in this plane. Let @ be the 
center of gravity (gravity being the sole accelerating force). 
The moments of inertia A and B become equal, and equations 
(1.) reduce to 

Cdv-.=O 


Adv, —(C— v,dt -yaMgdt (3.)+ 


Ade. +(C—A)v,v.dt b Mgdt) 


in which the distance OG of the point of support from the cen- 

ter of gravity is represented bv 7,973 the force of gravity, M 

the mass, and a and } stand for the cosines a ,_ vz and y , Oz and 


‘which the values are (p. 52) 


a= —sin sin b— —sin cos 
The first equation (3) gives by integration v,=n, » being an 
itrary constant; it indicates that the rotation about the axis 
‘ figure remains always constant. 
Multiplying the two last equations (8) by v, and v, respect- 
ely and adding the products, we get 
A Mg(a v, —bv,) dt. 


From the values of a and 4 above, and from those v, and v, 
(equations 2) it is easy to find 

(a? y \di= — Sit Od .c 
substituting this value and integrating and calling A the arbitrary 
constant 


A(v, 2+-v, M9 cos 6+-h (a) 


* To avoid the introduction of numerous quantities foreign to our particular in 
vestigation and a tedious an lysis, I have departed from Poisson and substituted the 
ahove simple method of getting equations (2.), which is an instructive illustration 
of the principles of the composition of rotary motions, 

+ See Bartlett's Mech. Equations (225) and (118) for the values of Z,; M, N,: 
in the case we consider the extraneous force P (of eq. 118) is ¢; the co-ordinates 
«',y’ of its point of application @ (referred to the axes Ox,, Oy,, Oz,,) aré zero 
and z1=OG==,: cosines of a, 8 and 7 are a, 6 andc: hence L;=0, M,=7a Mg, 
y b M 9. 
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Multiplying the two last equations (3), respectively, by } and a 
and adding and reducing by the value just found of d.cos 6 and 
of v:, we get 
A(bd vy-pad ve A)nd.cos (d) 
Differentiating the values of a and } and referring to equations 
(2) it may readily be verified (putting for v, its value n) that 
dh=(v, cos 
da=(bn— Vy COS A\dt 
and multiplying the first by Av, and the second by Av,, and 
adding 
A(vydb+v,da)=An(bv, —av,)di=—And.cos 4. 
Adding this to equation (0), we get 
Ad.(bv, Vz )+Cn d.cos the integral of which is 
A (bvy+-avz)+Cn cos 6=/ being an arbitrary constant). (c) 
Referring to equations (2) it will be found by performing the 
operations indicated, that: 
dy 


by +av,—-—sin? 


Substituting these values in equations (a) and (c), we get 


A (sin 2 M gj cos O-+-h 


dt? dt? 
If, at the origin of motion, the axis of figure is simply de- 
viated from a vertical position by an arbitrary angle a, in the 
plane of xz, and an arbitrary velocity n is imparted about this 
axis alone; then v, and v, will, at that instant, be zero, 6=<, 
and the substitution of these values in equations (a) and (c) will 
determine the values of the constants / and h. 
M9) cosa 
l= Cn cose, 
which substituted in the above equations, make them 
dy Cn 
sin? --——=—— (cos cos 
dt A 
dt? dt? A 
These together with the last equation (2) which may be writ 
ten, (substituting the value of v-) 
dq dt + cos A4dw (5.) 
will, (if integrated) determine the three angles 9, 6 and y in 
terms of the time ¢. They are therefore the differential equa- 
tions of motion of the gyroscope. 
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Let N EE’ (fig. 1) be a section of the solid by the plane z, y,. 
This section may be called the equator. EL being some fixed 
point in the equator (through which the principal axis Ox, 
passes), the angle » is the angle HON. 

If V is the ascending node of the equator—that is, the point 
at which # in its axial rotation rises above the horizontal plane, 
the angle @ must increase from N towards'#—that is, dg (in 
equation 5) must be ] ositive and (as the second term of its value 
is usually very small compared to the first) the angular velocity 
n must be pe sitive. ‘That being the case the value ot d¢ will be 
exactly that due to the constant axial rotation ndt, augmented 
by the term cos 6dw, which is the pre yj ction on the plane of the 
equator of the angular motion dy of the node. This term is an 
increment to ndt when it is positive, and the reverse when it is 
negative. In the first case, the motion of the node is considered 
retrograde—in the second, ‘ 

The first member of the second equation (4) being essentially 
positive, the difference cos6—cosa must be always positive 


that is, the axis of figure Oz, can never rise above its initial an- 
gie Of elevation a, As a consequence 7 jin first equation (4)] 


must be always positive. The node J, therefore, moves always 
in the direction in which y is laid off positively, and the motion 
will be direct or retre vorade, with reference to the axial rotation, 
according as cos@ is negative or positive—that is, as the axis 
f figure is above or below the horizontal plane. In either case 
the motion of the node in its own horizontal plane is always 
progressive in the same direction. If the rotation n were re- 
versed, so would also be the motion ol the node. 


dy 
If this rotation n is zero, — must also be zero and the second 


equation (4) reduces at once to the equation of the compound 
dy 


pendulum, as it should. Eliminating — between the two equa- 
‘ at 


sin? @ sin? (cos —cos (cos a). 
| 2AMyq 
The length of the simple pendulum which would make its 
oscillations in the same time as the body (if the rotary velocity 
n were zero) is 7, .* If we call this 2 and make for simplicity 
* The length of the simple pendulum is (see Bartlett’s Mech., p. 252) A=—— 


A 
The moment of inertia (k 17 hence My =,. 


tions (4) we get 
9 | 
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—-—— the above equi ition becomes 
A 


sin 7 [sin ?6—2 8? (cos /0—cos «)| (cos (6) 
and the first equation (4) becomes 
dy 2 g 
dt 
Equation (6) would, if integrated, give the value of @ in terms 
of the time; that is, the inclination which the axis of figure 
makes at any moment with the vertical; while eq. (7) (after sub- 
stituting the ascertained value of %) would give the value of ¥ 
and hence determines the progressive movement of the body 
about the vertical Oz. 

These equations in the above general form, have not been 
integrated ;* nevertheless they furnish the means of obtaining all 
that we desire with regard to gyroscopic motion, and in particu- 
lar that self-sustaining power, which it is the particular object 
of our analysis to explain. 


(cos 6—cos «). (7.) 


ao 
In the first place, from eq. (6), by putting = equal to zero, we 
can obtain the maximum and minimum values of @ This diff. 
co-efficient is zero, when the factor cos @—cos «=0, that is, when 
6=a; and this is a maximum, for it has just been shown from 
equations (4) that 0 cannot exceed a, It will be zero also and 6 
a minimum,+ when 


sin? 6—252 (cos 6 — cos a)—0 


or cos — 82-14-28? cos (8.) 
(The positive sign of the radical alone applies to the case, since 
the negative one would make 0 a greater ‘caale than a.) 

It is clear that (« being given) the value of @ depends on 3 
alone, and that it can never become zero unless 8 is zero; and 
as long as the impressed rotary velocity n is not itself zero (how- 
ever minute it may be), @ will have a finite value. 

Thus, however minute may be the velocity of rotation, it is 
sufficient to prevent the axis of rotation from falling to a vertical 
position. 

The self-sustaining power of the gyroscope when very great 
velocities are given is but an extreme case of this law. For, if 2 
is very great, the small quantity 1—cos*« may be subtracted 
from the quantity under the radical (eq. 8) without sensibly 
altering its value, which would cause that eq. to become 


cos 9 = cos 


* The integration may be effected by the use of elliptic functions: but the pro- 
cess is of no interest in this discussion. 

t It is easy to show that this value of 6 belongs to an actual minimum; but it is 
scarcely worth while to introduce the proof. 
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That is, when the i impresse d velocity m, and in consequence 8 
is very great, the minimum value of 6 differs from its maximum 
« by an exe eedingly minute quantity. 

Here then is the result, analytic sally found, which so surprises 
the observer, and for which an exp Janation as been so much 
sought and so variously given. The revolving body, though 
olicited by ity, adi es not visil ly fall. 

Knowing this fact, we may assume that the impressed velocity 

is very great, and hence cos 6—cos « exceedingly minute, and 
on this supposition, obtain integrals of equations (6) and (7), 
which will express with all requisite accuracy the true gyroscopic 
motion. For this purpose, make 


6—a—u, —du 
in which the new variable u is always extremely minute, and is 
the angular descent of the axis of figure below its initial eleva- 
tion. 
By developing and neglecting the powers of wu superior to the 
square, We have 


sin? 6 = sin? a— wu sin u? cos 2a * 
cos §—cosa— usine—iu? cosa 
substituting these values in eq. 6 we get 
E du 
WA sin a—u? (cos a+452) 
Shaving been assumed very great, cos@ may be neglected in 


comparison with 492, and the above may be written 
du 

1) 


2u sin a—45-u- 


en t=o0, we have 


Integrating and observing that u=o0, wl 


* By Stirling’s theorem, 
(u) +f ac., 
in which U, U’, U’’ &c. are the values of f (u) and its different co-efficients when u 
is made zero 
Making (u)=sin? (a—x), and recollecting that sin 2u==2sin u cos u and cos 2u= 
cos*u — sin? wu, we get the value of sin*?@; and making /f (u)=cos(a—u)—cosa 
the value in text of cos @— cosa is obtained. 
+ Eq. 6 may be written 
a dé? (cos — cosa)* 
—— 9(cos —cosa)—48? 
at* 
By substituting the values just found, of sin? @ and cos@— cosa and per- 
orming the operations indicated, neglecting the higher powers of u, (by which 


sin? @ 


(COS 9 — COSa \2 a 
me ~ 7 reduces simply to u*) and deducing the value ly dt, the expres- 
Si wi NA 


sion in the text, is obtained. 
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1 
— , —.arc| cos——-1— —— 
28 sin 


sin g 
[1—cos28 
ali 


or, (since cos 2a = 1—2 sin? a) 


g 
592 Sinesin? (9.) 
~ A \ 
Putting «—w in place of 6 (equat. 7) neglecting square of u, we get 

dy g . q 

dt BNA 
from which, observing that y= 0, when ‘= 0 

1 |g 

452 ] 


These three expressions (9), (10), (11), represent the vertical 
angular depression—the horizontal angular velocity—and the 


sin 4 
au 
du b he f 23 
: - ——— may be put in the form ——. - 
sin u? a sin a 
2u— > 
sin @ ’ 
Call > =R, and the integral of the 2d factor of the above is the arc whose radius 


is R and versed sine is u; or whose cosine is R—u; or it is R times the arc whose 


cosine 1— 5 with radius unity. Substituting the value of R in the integral and 


? 


2p 
multiplying by the factor - we get the value of | t, of the text. 
sina AJA 


+ In eq. (7) if we divide both members by sin? ¢, and, in reducing the fraction 


—-— =——» use the values already found and neglect the square, as well as higher 


powers u, (which may be done without sensible error owing to the minuteness of 1, 

though it could not be done in the foregoing values of dt and ¢, since the co-efficient 

482 in those values, is reciprocally great, as u is small) the quotient will be simply 
u 


sina 
Substituting the value of u and dividing out sina we get the value of z in 


the text. 


The integral of sin23 |% ¢dt results from the formula sin2 = - 
NA . 2 


1 1 
cos 29. 


9 


- sin 29, easily obtained by substituting for sin2 9, its value 
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extent of horizontal angular motion of the axis of figure after 
any time 
The first two will reach their respective maxima and minima 


nla aia 
when sin and =0; or when i=— and t= 
These vilins of ¢ in equation (11) give 
7 


y— 


282° 
Hence, counting from the commencement of motion when ¢, u 
dy 
* and y are all zero, we have the following series of corres- 


ponding values of these variables 
which correspond to the moment of greatest depression, when u 
dw 
and Maxima, and 


_ dy 
PAY ? dt 292 


when, it appears (« being the zero), the axis of figure has re- 
gained its original elevation and the horizontal velocity is 
lestroved. 

All these values are (owing to the assumed large value of @) 
very minute. If we suppose the rotating velocity n= 1002 or 
100 revolutions per second, the maximum of u (with an instru- 
ment of ordinary proportions) would be a fraction of a minute 
of arc, and the period of undulation but a fraction of a second. 

Hence the horizontal motion about the point of support will 
be exceedin; gly slow compared with the axial rotation of the disk 
expressed by n. 

[fin equations (9) : and (10), we increase ¢ indefinitely, we will 
ind but a repetition of the series of values already found, they 
being recurring functions of the time. 

We see then the revolving body does not in fact maintain a 
uniform unchanging elevation, and move about its point of sup- 
port at a uniform rate, (as it appears to do). But the axis of fig- 
ure generates what may be called a corrugated cone, and any 


* The assumption that / =0 when f is zero supposes that the initial position of 
the noce coincides with the fixed axis of z. In my subsequent illustrations and 
analysis J suppose the initial position to be at 90° therefrom, which would require 


1 
tothe above value of ¥, the constant 5 7 to be added. The horizontal angular 


motion of the axis of figure is the same as that of the node. 


‘ 
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point of it would describe an undulating curve (fig. 2) whose 
superior culminations a, a’, a’, &c., are cusps lying in the same 


horizontal plane, and whose sagittae cb, c’ b’, &c., are to the ampli- 
tudes aa’, a’ a’, &c., as : - :: sine@:a, If the initial ele- 


982 


ry. 
vation a is 90 . this ratio iS as the diameter to the « ircumfhe rence of 
the circle: a property which indicates the cycloid. 

Assuming «=90° and sin «=1, equations (9) and (10) will give, 


by elimination of sin?? 7 t, 


di 
ét= 

dt a 

substituting this value in eq. (d) we get 
23udu udu 

d y= -=-— 

a/2u—487u? | 


the differ ntial é quation of the na generated by the circle whose 
l 
tp 

diameter is 


In this position of the axis, both the angles u and y are arcs 
of great circles described by a point of the axis of figure ata 
units distance from 0, and owing to their minuteness may be con- 
sidered as rectilinear co-ordinates. 


If a is not 90°, the sagittae 5c=— sin «; but then, while 


the angular motion y is the same, the are described by the same 
point of the axis will be that of a smadl circle. whose actual 
length will likewise be reduced in the ratio of 1:sina, The 
curve is therefore a cycloid in all circumstances; and the axis of 
figure moves as if it were attached to the circumference of a 
minute circle whose diameter is sin @, which rolled along 


252 


the horizontal circle, aa’ a’, about the vertical through the point 
of support. 

The centre e of this little circle moves with uniform velocity. 
The first term of the value of y (equation 11) is due to this uni- 
form motion: it may be called the mean precession. 


a 
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Fig. 2. 
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The second term is due to the circular motion of the axis 
about this centre, and, combined with the corresponding values 
of u, constitutes what may be called the nutation. 

These cycloidal undulations are so minute—succeed each other 
with such rapidity, (with the high degrees of velocity usually 
given to the gyroscope,) that they are entirely lost to the eye, 
and the axis seems to maintain an unvarying elevation and move 
around the vertical with a uniform slow motion. 

It is in omitting to take into account these minute undulations 
that nearly all popular explanations fail. They fail, in the first 
place, be cause the 2y substitute, in the place of the real ph enome- 
non, one which is purely imaginary and inexplicable, since it is 
in direct variance with fact and the laws of nature ;—and they 
fail, because these undulations—(great or small, according as the 
impressed rotation is smali or great) furnish the only true clue 
to an understanding of the subject. 

The fact is, that the phenomenon exhi 
which is so striking, and for which explanations are so much 
sought, is only a particular and extreme phase of the motion ex- 
pre ssed by equi itions (6) and (7 }— that the self-sustaining power 
is not a bsolute, bu Nay of degree—that however minute the axial 
rotation may be, the body never will fall quite to the vertical ; 
however vl it cannot sustain itself without a uny depression. 

[ have exhibited the undulations, as they exist with high veloci- 
ties, -when they become minute and nearly true cycloids; with 
low velocities, they would oceupy (horizontally) a larger portion 


of the are of a semi-circle, and reach downward approximating, 


bited by the at roscope 


more or less nearly, to contact with the vertical: and, finally, 
when the rotary velocity is zero, the ir cusps are in diametrically 
opposite points of the horizontal circle, while the curves resolve 
themselves into vertical circular ares which coincide with each 
other, and the vibration of the pendulum is exhibited. All 
these varieties of motion, of which that of the pendulum is one 
extreme phase and the gyroscopic another, are embraced in 
equations (6) and (7) and exhibited by varying ? from 0 to high 
values, though, (wanting general integrals to these equations) 
we cannot determine, except in these extreme cases, the exact 
elements of the undulations. The minimum value of 6 may 
however always be determined by equation (8). 

If we scrutinize the meaning of equ ations (6) and (7), it will 

- found that they represent, the first, the horizontal angular 
pense of tke veloci ty of a point at units distance from 0, 
and the second, the actual ve whe ity of such point.* 

* In more general terms equations (4) express, the first, that the moment of the 
quantity of motion about the fixed vertical axis Oz remains always constant: the 
second that the living forces generated in the body (over and above the impressed 
axial rotation) are exactly what is due to gravity through the height, h. 


Both are expressions of truths that might have been anticipated ; for gravity 
cannot increase the moment of the quantity of motion about an avzis parallel to 
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For sin 6 7 38 the horizontal, and 7 the vertical, component 
at 


of this velocity. Calling the first y%,, and the second v,, and 
the resultant v,, and calling cos 6@—cos a, (which is the true 
height of fall) A, those equations may be written 

Cn h 


A sin@ 
h (J) 


This velocity v, (as a function of the height of fall) is exactly 
that of the pi Mel pendulum, and is entirely independent of the 
axial rotation n. Hence, (as we might reasonably suppose) ro- 
tary motion has no power to impair the work of > gravity through 
a given height, in generating velocity; but it does have power to 


change the direction of that VE locity. Its effect 1 3 p recisel y that of 


a material undulatory curve, which, deflecting the body’s path 
from vertical descent, finally directs it upward, and causes its 
velocity to be destroyed by ‘the same forces which generated it. 

And it m: ry be remarke d, that, were the cycloid we have de- 
scribed such a material curve, on which the _ of the gyroscope 
rested, without friction and without eoiation, it would travel along 
this curve by the effect of grav ity alone, (the bet ent of descent 
on the downward branch carrying it up ‘the ascending one,) with 
exam tly the same velo rin that the rot: iting disk does, through the 
combined effects of gravity and rotation. 

Equation (#) expresses the horizontal velocity produced by 
the rotation 

If we substitute its value in the second, we may deduce 
do j27,_ he 
at A? sin?6 

If we take this value at the commencement of descent, and 
before any horizontal velocity is acquired, — g A indefinitely 
small), the second term under the radical may be neglected, and 


29 

the first increment of descending velocity becomes ~h, pre- 

cisely what is due to gravity, and what it would be were there no 


Hence the popular idea that a rotating body offers any direct 
resistance to a change of its plane, is unfounded. It requires as 
little exertion of force (in the direction of motion) to move lt 


itself; while its power of generating living force by working through a given 
height, cannot be impaired 

Had we considered ourselves at liberty to assume them, however, the equations 
might have been got without the tedious analysis by which we have reached them. 
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from one plane to another, as if no rotation existed; and (as a 
corollary) as little expenditure of work. 

But deflecting forces are developed, by angular motion given 
to the axis, and normal to its direction, which are very sensible, 
and are mistaken for direct resistances. If the extremity of the 
axis of rotation were confined in a vertical circular groove, in 
which it could move without friction; or if any similar fixed re- 
sistance, as a material vertical plane, were opposed to the de- 


ting force, the rotating disk would vibrate in the vertical 


| lane, as if no rotation existed. Its equation of motion would 
dt A 
then is the resistance to a change of plane of rotation so often 
alluded to and described? A misnomer entirely. 

The above may be otherwise established. If in equations (3) 
we introduce in the second member an indeterminate horizontal 
force, g', applied to the centre of gravity, parallel to the fixed 
axis of y, and contrary to the direction im which, in our figure, 
we suppose the angle w to increase, the projections of this force 


on the axes Ox,, Oy,, will be a’g’ and 6'g’ and the last two of 


become that of the compound pendulum, 


these equations will become, (calling cosines 2, Oy and y, Oy, 
a’ and 0’,) 

Adv, —(C—A)nv,dt=y M(ag+a'g’)dt 

A dv, +(C-— A) n vydt=—} M(bg+b'g')dt 
Multiplying the first by vy and the second by v, and adding 

A (vyde y +2, dv, ) M\q(a Uy, Ur ) lt+q’ (a’ Vy <> )dt}. 
But (av, —bv,)dt has been shown (p. 53) to be =d.cos 6.—-and 
by a similar process it may be shown that (a’v,—0d'v,)dt= 
=d.(sin9 cosy). (For values of a’ and 0’, see p. 52.) 

Let us suppose now that the force g’ is such that the axis of 
the disk may be always maintained in the plane of its initial po- 
ion az. The angle yw would always be 90°, dy=0, and d. (sin 6 
ecosy)=0. That is, the co-efficient of the new force g becomes 
zero: and the integral of the above equation 1s as before (p. 54), 

A(vy?+v,?)=27 Mg cos 6+-A., 
But the value of v,?2+v,? likewise reduces (since —-=0) to — 
dt dt? 
and the above becomes the equation of the compound pendulum. 
d 2 Ma 29 ‘ 
(9) a= = cos +-h—=— (cos 6—cos a), (A being determined.) 
at- A : J 
This is the principle just before announced, that, with a force so 
applied as to prevent any deflection from the plane in which 
gravity tends to cause the axis to vibrate, the motion would be 
precisely as if no axial rotation existed. 
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To determine the force of g'; multiply the first of preceding 
equations by 6, and the second by a, and add the two, and add 
likewis A(v,db+v,da)= —Andcos 6 (see p. 54) and we shall 
get 

Ad(b vy +av, Cnd cos Cazy (a’ b—ab 
By referring to the values of a, a’, b, b’', and performing the 
operations indicated and making cos y=o, sin y=1, the above 
becomes, 
Ad(bvy+-av,)+Cnd cos 0=y My’ sin Od t. 
dy 
But the value of (dv, +av-) (p. 54) becomes zero when Te 
Ond cos 6 Cn dé 


Hence j= 
7M sin Odt yMdt 


The second factor 77 8 the angular velocity with which the axis 
t 


of rotation is moving. 
Hence calling v, that angular velocity, the value of the deflect- 
ing force, g’ may be written (irrespective of signs), 
9 
that is, it is directly proportion: al to the axial rotation n, and to 
the angular velocity of the axis of that rotation. By putting for 
' Mk? (in which & is the distance from the axis at which the 
mass JM, if concentrated, would have the moment of inertia, C) 
the above takes the simple form 


NV 


In the case we have been considering above, in which g’ is sup- 
posed to counteract the deflecting force of axial rotation, the angu- 
dé 
dt 

3ut in the case of the free motion of the gyroscope, this de- 
flecting foree combines with gravity to produce the observed 
movements of the axis of figure. 


9 
29, 
lar velocity v,, or —-=- (equation g) is equal to 7 (cos 9 — cos «). 


If, therefore, we disregard the axial rotation and consider the 
body —— as fixed at the point O, and acted upon, at the cen- 
ter of gravity, by two forecees—one of gravity, constant in inten- 


sity a dire ‘ction—the other, the d& oflec ting force due to an axial 


rotation n, whose variable intensity is represented by - unt 


* The effect of gravity is to diminish 6 and the increment d@ is negative in the 
case we are considering. Hence the negative sign to the value of 9’, indicating that 


the force is in the direction of the positive axis of y, as it should, since the tendency 
of the node is to move in the reverse direction. 
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and whose direction is always normal to the plane of motion of 
the axis; we ought, introducing these forces, and making the 
axial rotation n zero, in general equations (3), to be able to de- 
duce therefrom the identical equations (4) which express the mo- 
tion of the gyroscope. 

This I have done; but as it is only a verification of what has 
previously been said, I omit in the text the introduction of the 
somewhat difficult analysis.* 

Kquation (5) becomes (in the case we consider), by integration, 


nt—+- COs @ 
which, with the values of wand yw already obtained, determines 
completely the position of the body at any instant of time. 
Knowing now not only the exact nature of the motion of the 
gyroscope, but the direction and intensity of the forces which 


* To introduce these forces in eq. (3) I observe, first, that as both are applied at 
@ (in the axis Oz,) the moment J, is still zero and the first eq. becomes, as before, 
Cdv, = O or v, = const. 
And as we disregard the impressed axial rotation, we make this constant (or v, ) 
zeTo. 


On 
The deflecting force - Tae (taken with contrary sign to the counteracting force 


ust obtained) resolves itself into two components and — - sin ?, the 

first in a vertical, the second in a horizontal plane, and both normal to the axis of 


figure 
The first is opposed to gravity, whose component normal to the axis of figure, 


sqsin’, 


Hence we have the two component forces (in the directions above indicated), 
. and J sin 
1M dt at } 
These moments with reference to the axes of y,; and z, will be 
Cn \ Cn di 
—sin q- sin —cos and 
yM dt } 7M di 
/ Cn dv \ Cn di 
cos PY. sin §— sin 


Hence equations (3) (making v, zero, and putting for Mf, and NV, the above values, 


and recollecting the values of a and 6, (p. 53) become 


d3 ) 
Adv, = ayModt —aCn di— Cn cos ¢ dt | 

Adv, =—byMgdt+6Cn dt— Cnsin a dt 


Multiplying the equations severally by v, and v,, adding and reducing (as on 
p. 53) we get 
A(vydvy+ v,dv,)= yMgd d .cos '—Cnd? ( vy cos sin 
‘ 


(by substituting the values 


But vy cosg+v, will be found equal to sin? di 
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produce it, it is not difficult to understand why such a motion 
takes place. 
Fig. 1 represents the body as supported by a point within its 


mass; but the analysis applies to any position, in the axis of 


figure, within or without; and figs. 3 and 4 represent the more 
familiar circumstances under which the phenomenon is ex- 
hibited. 

Let the revolving body be supposed (fig. 3, vertical projection), 
for simplicity of projection, an exact sphere, supported by a 
point in the axis prolonged, at O, which has an initial elevation 
« greater than 90°. Fig. 4 represents the projection on the hor- 
izontal plane xy; the initial position of the axis of figure (being 
in the plane of xz) is projected in Oz. 

Ox, Oy, Oz, are the three (fixed in space) co-ordinate axes, to 
which the body’s position is referred. 

In this position, an initial and high velocity n is supposed to 
be given about the axis of figure Uz,, so that the visible por- 
tions move in the direction of the arrows 3, b’, and the body is 
left subject to whatever motion about its point of support 0, 
gravity may impress upon it. Had it no axial rotation, it would 
immediately fall and vibrate according to the known laws of the 
pendulum. Instead of which, while the axis maintains (appar- 
ently) its elevation a, it moves slowly around the vertical Oz, re- 
ceding from the observer, or from the position O N” towards ON. 

It is self-evident that the first tendency (and as I have likewise 
proved, the first effect) of gravity is to cause the axis Oz, to de- 
scend vertically, and to generate vertical angular velocity. But 
with this angular velocity, the deflecting force proportional to 
that velocity and normal to its direction, is generated, which 
pushes aside the descending axis from its vertical path.—But as 
the direction of motion changes, so does the direction of this 
foree—always preserving its perpendicularity. It finally aequires 


of vy and v,); hence the two last terms destroy each other, and the above equation 
becomes identical with equation (a) from which the 2d eq. (4) is deduced. 
Multiplying the Ist equation (i) by cosq and the second by sing and adding, 
we get, 
A(cos + sin Cnd 
By differentiating the values of v, and v,, performing the multiplications, and 
substituting for dp its value, cos? dw, (proceeding from the 3d equation (2) when 


v.=0) the above becomes 


4 d2 dv \ c d} 
sin +2 cos —Cn = 


dt dt dt 
Multiplying both members by sin §d¢, and integrating, the above becomes 
Cn 


the same as the 1st equation (4) when the value of the constant 7 is determined. 


d 

a 
i 
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an intensity and upward ng say adequate to neutralize the 
downward action of gravity; but the acquired downward velocity 
still exists and the axis still descends at the same time acquiring 
a constantly increasing horizontal component, and with it a still 
increasing upward deflecting force. At length the descending 


Fig. 3 
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‘component of velocity is entirely destroyed—the path of the 
axis is horizontal: the deflecting force due to it acts directl tly 
contrary to gravity, which it exceeds in intensity, and hence 
causes the axis to commence rising. This is the state of things 


at the point b (fig. 2). The axis has descended the curve ad, and 
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has acquired a velocity due to its actual fallad; but this velocity 
has been deflected to a horizontal direction. The ascent of the 
branch da’ is precisely the converse of its descent. The acquired 
horizontal velocity impels the axis horizontally, while the de- 
flecting force due to it (now at its maximum) causes it to com- 
mence ascending. As the curve bends upward, the normal 
direction of this force opposes itself more and more to the hori 
zontal, while gravity is equally y counteracting the vertical. veloc- 
ity. As the horizontal veloc ity at b was due to a fall through the 
height ad, so, through the medium of this defleeting force, it is 
just capable ot restoring the work gravity had expended and 
lifting the axis back to its original elevation ata’, and the ey- 
cloidal undulation is completed, to be again and again repeated, 
and the axis of figure, performing undulations too rapid and too 
minute to be perceived, moves slowly around its point of sup- 
port. 

Referring to fig. 3, the eguator of the revolving body (a plan 
perpendicular to the axis of figure and thre ugh the J ced point ry 
would be an imaginary plane /, #,. Its intersection with the 
horizontal plane of ay would be the line of nedes NV, NM’. In 
the position « delineated, the progression of the nodes is dire 
For, at the ascending node N, any point in the imaginary plane 
of the e quator (suppose: d to revolve eg the body) would mov 
upwards in the direction of the arrow a, while the node moves 
in the same direction from O (of the arrow a’). Were the axis of 


Fig. 5 


/ 


figure below the horizontal plane, (fig. 5) the upward rotation of 
the point would be from 0 to F, (as the arrow a), while the pro- 
gression of the node (in the same direction as before as the arrow 
a’) would be the reverse, and the motion of the node would be 
retrograde—yet in both cases the same in space. 
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As the deflecting force of rotary motion is the sole agent in 
diverting the vertical velocity produced by gravity from its 
downward direction, and in producing these paradoxical effects ; 
and as the foregoing analysis while it has determined its value, 
has thrown no light upon its origin, it may be well to inquire 
how this force is created. 

Popular explanations have usually turned upon the deflexion 
of the vertical components of rotary velocity by the vertical an- 
gular motion of the axis produced by gravity. In point of fact, 
however, both vertical and horizontal componeuts are deflected, 
one as much as the other; and the simplest way of studying the 
effects produced, is to trace a vertical projection of the path of a 
point of the body under these combined motions. For this pur- 
pose conceive the mass of the revolving disk concentrated in a 
single ring of matter of a radius & due to its moment of inertia 
(=Mk?, (see Bartlett Mech. p. 178) and, for simplicity, suppose 
the angular motion of the axis to take place around the centre 
figure and of gravity G. 


Let AB be such a ring Fig. 6 
(supposed perpendicular to A 
the plane ol projection) re- Ss 
volving about its axis of fig- it 
ure G C, while the axis turns |X >! 


in the vertical plane about the 
same point G. Let the rota- 
tion be such that the visible 
portion of the disk moves 
upward through the semi-cir- Aft 
cumference, from B to A, Hi 
while the axis moves down- \ 

ward through the angle @ to Nn, \ | \ 


the position GC’. The point 5 
B 


B, by its axial rotation alone, 
would be carried to A; but the plane of the disk, by simultane- 
ous movement of the axis, is carried to the p sition A’ B’, and 
the point B arrives at B’ instead of A, through the curve pro- 
jected in BG B. The equation of the projection, in circular 
functions, is easily made; but its general character is readily 
perceived, and it is sufficient to say, that it passes through the 
point G,—that its tangents at Band B' are perpendicular to A B 
and A’ B’,—and that its concavity, throughout its whole length, 
turned to the right. The point A descends on the other, or re- 
mote side of the disk, and makes an exactly similar curve A @ A’ 
with its concavity reversed. 

The centrifugal forces due to the deflections of the vertical 
motions are normal to the concavities of these curves; hence, on 
the side of the axis towards the eye, they are to the /e/t, and on 
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the opposite or further side, to the right, (as the arrows 6 and a.) 
Hence the joint effect is to press the axis GC from its vertical 
plane CGC’, horizontally and towards the eye. Reverse the di- 
rection of axial rotation and the curves AA’ and BB will be 
the same, except that AA’ would be on the near, and BB on 
the remote side of the axis GC, and the direction of the result- 
ing pressure will be reversed. 

A projection on the horizontal plane would likewise illustrate 
this deflecting force and show at the same time that there is no 
resistance in the plane of motion of the axis, and that the whole 
effect of these deflexions of the paths of the different material 
points, is a mere interchange of living forces between the different 
material points of the disk; but it is believed that the foregoing 
illustration is sufficient to explain the origin of this force, whose 
measure and direction I have analytic ally demonstrated. 

It may be remarked, however, that the intensity of the force 
will evidently be directly as the velocities gained and lost in the 
motion of the particles from one side of the axis to the other; 
or as the angular velocity of the axis, and as the distance, &, of the 
particles from that axis. It will also be as the number of particles 
which undergo this gain and loss of living force in a given time; 
or as the velocity of axial rotation. Considered as applied nor- 
mally at @ to produce rotation about any fixed point O in the 
axis, its intensity will evidently be directly as the arm of lever /, 
and inversely as the distance of G from 0 (y). Hence the meas- 

-2 
ure of this force already found, from analysis, g’- eos NVs 

In the foregoing analysis, the entire ponderable mass is sup: 
posed to partake of the impressed rotation about the axis of fig- 
ure Oz,; and such must be the case, in order that the results we 
have arrived at may rigidly apply. Such, however, cannot be 
the case in practice. A portion of the instrument must consist 
of mountings which do not share in the rotation of the disk. 
[t is believed the analysis will apply to this case by simply in 
cluding the whole mass, in computing the moment of inertia 4 
and the mass Jf while the moment C’ represents, as before, that 
of the disk alone. 

In this manner it would be easy to calculate what amount of 
extraneous weight (with an Prcndioes: maximum depression u), the 
instrument would sustain, with a given velocity of rotation. 

The analogy between the minute motions of the gyroscope 
and that grand phenomenon exhibited in the heavens,—the 
‘precession of the equinoxes”—is often remarked. In an ulti- 
mate analysis, the phenomena, doubtless, are identical; yet the 
immediate causes of the latter are so muck more complex, that 
it is difficult to institute any profitable comparison. 
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At first sight, the undulatory motion attending the precession, 
known as “nutation” (nodding) would seem identical with the 
undulations of the gyroscope. But the identity is not easily indi- 
cated; for the earth’s motion of nutation is mainly governed by the 
moon, with whose cycles it coincides; and the solar and lunar 
precessions and nutations are so combined, and affected by causes 
which do not enter into our problem, that it is vain to attempt 
any minute identification of the phenomena, without reference 
to the difficult analysis of celestial mechanics. 

On a preceding page, I said that a horizontal motion of the 
rotating disk around its point of support, without descending 
undulations, was at variance with the Jaws of nature. This as- 
sertion applied however only to the actual problem in hand, in 
which no other external force than gravity was considered, and 
no other initial velocity than that of axial rotation. 

Analysis shows, however, that an initial impulse may be ap- 
plied to the rotating disk in such a way that the horizontal mo- 
tion shall be absolutely without undulation. An initial horizon- 
tal angular velocity such as would make its corresponding de- 
flective force equal to the component of gravity, g sin 6, would 
cause a horizontal motion without undulation. 

If the axial rotation n, as well as the horizontal rotation, is 
communicated by an impulsive force, analysis shows that it may 
be applied in any plane intersecting the horizontal plane in the 
line of nodes ; but if applied in the plane of the equator (where 
itcan communicaie nothing but an axial rotation n), or in the 
horizontal plane, its intensity must be infinite. 

My announced object does not carry me further into the con- 
sideration of the gyroscope than the solution of this peculiar 
phenomenon, which depends solely upon, and is so illustrative 
of, the laws of rotary motion. 

If I have been at all successful in making this so often ex- 
plained subject more intelligible—in giving clearer views of some 
of the supposed effects of rotation, it has been because I have 
trusted solely to the only safe guide in the complicated phenom- 
ena of nature, analysis. 
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Art. VII.—Observations upon the Cretaceous Strata of the Uni- 
ted States with rejerence ta the Relative Position of Fossils col- 
lected by the Boundary Commission ;* by JAMES HALL. 


THE list of fossil species from localities visited by the Mexican 
boundary commission shows so large a number identical with 
those described and figured by Dr. Roémer in his Kreidebildun- 
gen von Texas, that we cannot doubt the occurrence of the same 
beds throughout the whole extent surveyed, as far as the neigh- 
borhood of El Paso and Frontera. 

These collections made at intervals over so wide an extent 
would be likely to give us some representative species from dif- 
ferent and successive beds of the formation, should it there ex- 
hibit similar subdivivisions as are elsewhere known in this sys- 
tem, in other parts of the country. With the exception of two 
species, they are all distinct from those known in the cretaceous 
formation of New Jersey and Alabama, where the fossils have 
been most carefully studied. They are equally distinct likewise, 
from the species occurring in Nebraska; while those from the 
last named region present so many species in common with New 
Jersey and Alabama, that we cannot doubt the general equiva- 
lency of the beds in these distant localities. The species known 
from Tennessee, are likewise identical with New Jersey species 
to a great extent; leaving no doubt as to the exact equivalency 
of the formation in the two localities. 

The cretaceous formation as known in New Jersey, can there- 
fore be traced by the Atlantic coast, to Alabama, and thence 
into Tennessee, and even southern Illinois; and though not yet 
followed continuously to the northward, it is nevertheless recog- 
nized in Nebraska by numerous identical species of fossils. 

When we carry forward our investigations in a southwesterly 
direction however, we soon lose to a great extent the evidence 
of identity in the fossils; and in Arkansas the Hxogyra costata, 
Ostrea versicularis, and Trigonia thoracica, are almost the only 
species identical with those known on the east of the Mississippi 
river. At the same time other species occur in considerable 
abundance, which are of decidedly cretaceous character, leaving 
no doubt of the existence of that formation: though we have 
lost the evidences which guide us in more eastern localities. 

Since this change in the character of the fossils is quite ob- 
servable as far north as Fort Washita in Arkansas; and since 
the types of the greensand of New Jersey and Alabama extend 
as far north as Tennessee and Illinois, it is clear that the change 


* From the Report of the United States and Mexican Boundary Survey, under 
the orders of W. H. Emory, Ist Cavalry, United States Commissioner, etc. 
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is not due to climatic influence or to geographical distance. It 
would moreover be unreasonable to suppose that such a change 
in the nature of the sediment had taken place as to destroy 
within this short distance all the forms of life so well known far- 
ther east, and to replace them with others adapted to the differ- 
ent condition. Indeed we are not informed that there is any 
creat change in the lithological character of the strata; though 
it is true that the cretaceous beds of Arkansas, Texas, and New 
Mexico {as we ] idge from the specimens), are more calcareous 
than those of New Jersey and Nebraska. But they are not 
more so than in Alabama, where the “ Rotten limestone” attains 
a thickness of 400 feet and contains species common to the re- 
gions just mentioned. 

Therefore itis not due either to difference of latitude or to 
change of conditions in the sediment, that we have this differ- 
ence In the organic remains of the formation; but it is doubtless 
true that this region of the cretaceous formation of the south- 
west which has yielded nearly all the fossils, represents a d?fer- 
ent epoch in the cretaceous pervod, from those beds farther east, 
and in the northwest, of which the organic contents are better 
known. 

The relations of that part of the cretaceous formation, which 
is developed in Texas and New Mexico, to the same formation 
as known on the east of the Mississippi river, and in Nebraska, 
becomes a matter of much interest and importance. 

The various examinations in Texas and in Arkansas, as well 
as along several lines of survey, do not give us any sections of 
these beds showing their relations with other formations; or in- 
cations that there may be more than a single member of the 
cretaceous formation from which all these fossils have been de- 
nved. Before attempting to theorize in regard to the probable 
cause of this difference in the fossils of the cretaceous strata at 
these distant points, we may bring together in a general manner 
the results of investigations made at various points and at dif- 
ferent times, which may serve to throw some light upon this 
uestion. 

In the earlier investigations of the cretaceous formations of 
New Jersey and other parts of the United States, Dr. Morton 
subdivided the whole into three groups or divisions. 


FIRST GROUP.—Upper Creracreous 
SECOND GROUP.—Meprat Cretaceous Srrara. 
THIRD GROUP.—Lower Creracreovus Srrata. 
The upper division embraced the Nummulitic limestone of 
i 
Alabama; being especially characterized by the presence of Pla- 
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giostoma dumosum and Nummulites Mantelli (Orbitordes Manteili). 
This rock is now regarded as belonging to the older tertiary 
formations. 

The medial division was regarded as contemporaneous with 
the white chalk of Europe. 

The lower division embraced the “ferruginous sand deposits 
of the Atlantic states, extending from Martha’s Vineyard to 
South Carolina and Alabama and into Mississippi, Arkansas and 
Missouri.” 

These strata were at that time regarded as contemporaneous 
with those which lie between the white chalk and Oolite in 
Europe. 

The foregoing subdivisions were proposed | xy Dr. Morton in 
some “additional observations” appended to his “Sy nopsis of 
the Organic Remains of the Cretaceous group of the United 
States,” and published in the Journal of the Academy of Natu- 
ral Sciences in 1842. Accompanying this classification of the 
cretaceous formation is a list of fossils from each of the subdi- 
visions, including all those which had been described up to that 
period. 

Prof. Rogers, in his Report upon the Geology of New Jersey 
in 1840, proposed a division of the cretaceous formation of the 
state into five members. These subdivisions, however useful 
they may have been topographically, are not accompanied by 
the palzeontological evidence necessary to enable us to determine 
their value as distinctive groups, or to aid us in a comparison 
with the sequence in other localities. 

More recently the investigations made during the geological 
survey of the state of New Jersey, have thrown further light 
upon the order of succession, and the lithological character ot 
the members composing the greensand formation of New Jersey. 
The section given by Prof. Cook, which has been verified by 
borings in several places, leaves no doubt that we have now ar- 
rived at a knowledge ot the true relations of the different mem- 
bers of this period as developed in New Jersey; and it is the 
more interesting since it enables us to show the true position of 
certain well marked and widely distributed cretaceous fossils, in 
relation to others which approximate in character to tertiary 
types 

The following section gives the expression of all that is at 
yresent known regarding the order of succession among the mem: 
cae of the system as they occur in southeastern New Jersey.* 

* This section has been communicated to me by Prof. Geo. H. Cook, of the New 


Jersey Geological Survey, who gives some additional information beyond tnat already 
published in his Geological Report. 
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SECTION OF THE SUCCESSIVE BEDS COMPRISING THE CRETACEOUS FOR- 
MATION OF NEW JERSEY. 
8. Green Sanp, 3d cor Upper Bep. 
This bed admits of a triple division, the central portion is nearly destitute of 
fossils, while those of the upper and lower divisions are mostly dissimilar. 
7. QUARTZOSE SAND RESEMBLING BEACH SAND. 
This bed is (so far as known) quite destitute of fossils. 
6. GREEN SAND, 2D BED. 
| 
| (a) Yellow limestone of Timber Creek. 
Characterized by Eschara digitata, Montivaltia (Anthophyllum) atlanti- 
| cum, Nucleolites crucifer, Anachytes cinctus, A. fimbriatus, Morton. 
| (6) A bed of nearly unchanged shells. 
Among the characteristic fossils of this bed are Gryphea vomer, G. con- 
| vera, and Jerebratula Harlani. 
i (c) Green sand, etc. 
Cucullea vulgaris is the most characteristic fossil of the lower division. 


Nebraska Section. 


5. QUARTZOSE SAND HIGHLY FERRUGINOUS THROUGHOUT, AND ARGILLACEOUS IN ITS 
| UPPER PARTS 


5 of the 


This rock is sometimes indurated or cemented by oxyd of iron. 
Exogyra costata, Ostrea larva, Be lemnitella mucronata, Pecten (Neitha) 
quinyue-costatus ; and many other fossils mostly in the condition of casts 
} of the interior, or impressions of the exterior. 


and 


| 4. GREEN SAND, IST OR LOWER BED. 
| Several subdivisions may be recognized depending on the character of the 
marl, etc. 
Evogyra costata, Ostrea larva, Belemnitella mucronata, Terebratula Sayi, 
(Gryphea convexa and G. mutabilis), Ostrea vesicularis. 


8. DARK COLORED CLAY CONTAINING GREEN SAND IN IRREGULAR STRIPES AND SPOTS. 


Equivalent to Nox 


| 
Ammonites Delawarensis, Ammonites placenta, A. Conradi, Baculites ova 
tus, casts of Cardium. 
2. DaRK COLORED CLAY. 

[Position of beds Nos. 2 and 3 of the Nebraska Section.—At the present time 
the evidence tends to show that No. 1, of the Nebraska section is represented 
by Nos. 1 and 2, and that Nos. 2 and 3 of the Nebraska section are wanting, 
and would find a place between Nos. 2 and 3 of this section if existing. ] 

This bed contains large quantities of fosstl wood; (no animal remains 
are known to occur in it), 
1. FrrE CLAY AND POTTER'S CLAY. 
This bed contains fossil! wood, and numerous impressions of leaves ; but 
no animal remains 
GNEISsS. 
In Alabama, according to the report of Prof. Tuomey, the 
‘retaceous strata admit of a threefold division; the upper mem- 
bers consisting of the “rotten limestone,” a central arenaceous 
group, and a lower dark colored clay. 

Without at present having the means of exact comparison, it 
may be inferred that there is a close agreement between the dif- 
ferent members of the series in Alabama and New Jersey. The 
specific identity of many of the characteristic fossils, leaves no 
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doubt as to the close simil: rity of the formation there de ve loped, 
with the beds in New Jersey from which a large part of the fos- 
sils described by Dr. Morton were obtained. The calcareous 
part of the formation in Alabama acquires a far greater develop- 
ment than in New Jersey, and appears to be there the principal 
rep sitory of the fossils of this per iod. 

It is now more than fifty years since Messrs. Lewis and Clarke, 
in their expedition to the Columbia River, brought from the 
Gre at Be nd of the Missouri River some fossils which were after- 
wards identified by Dr. Morton as belonging to the cretaceous 
formation; and to beds of the same age as the marl or ferrugi- 
gt sand of New Jersey, Delaware and Alabama. Subsequently 
Mr. Nuttall brought some species from the same locality. Dr. 
Morton in his Synopsis (1834) acknowledges the receipt of 
Gryphea Pitcheri, and other cretaceous fossils of great interest 
from the plains of Kiamesha in Arkansas, from Dr. Z. Pitcher of 
the United States Army. Dr. Morton also mentions other fos- 
sils from the falls of Verdigris river in the same territory. 

It is nearly twenty years since Mr Nicollet first visited and 
explored the country about the sources of the Mississippi and 
some parts of the Missouri river, as far up as Fort Pierre. The 
collections made by this gentleman enabled Dr. Morton to desig- 
nate about sixteen species of cretaceous fossils, half of which wer 
regarded as common to that region, New Jersey and Alabama. 

Mr. Nicollet in his report has given the following section of 
the beds of the cretaceous formation upon the upper Missouri. 


jual 


D. “A plastic clay deposit, about 200 feet thick, divided into two e 
parts by a stratum of carbonate of lime in nodules. 

C,. “A ferruginous clay, of a yellowish color, containing masses resem- 
bling septaria and seams of selenite.” 

B. “A calcareous marl, generally from 30 to 40 feet thick.” 

A. “Argillaceous limestone, containing Jnoceramus Barabini [?] in 
great numbers and very much compressed, and so arranged as 
to give the rock a slaty appearance” (at Dixon’s Bluff ).* 

The importance of these divisions does not appear to have 
been fully appreciated, or the collection of fossils was not sufii- 
cient to establish the restriction of species within the limits thus 
indicated. 

In the mean time the ex xplorations of Lieut. Fremont, of Lieut. 
Abert, of Capt. Stansbury and others, and more extended ex- 
aminations made under the direction of Dr. D. D. Owen, in his 
geological survey of the Chippewa Land District have brought 
to light other cretaceous species from this region;+ while th 

* The species of Inoceramus in Mr. Nicollet’s collection, in a condition here de- 
scribed, was subsequently identified by me as the same with that brought by Capt 
Fremont from the Smoky Hiil River. (See Report, p. 310.) 

+ In his report Dr. Owen does not notice the subdivisions of Mr. Nicollet’s sec 

tion; and the cretaceous species figured and described appear all to have been de 
rived from a single bed of the formation. 
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several Pacific Railroad surveys have shown the occurrence of 

cretaceous fossils at various points farther to the south, and at 

intervals which indicate a continuation of the formation from the 

Missouri river to New Mexico. More recently Dr. Evans, who 

had previously visited this region as assistant in the geological 

survey of Dr. Owen, has collected, and, with Dr. B. F. Shumard, 
has described several new cretaceous species from the same region. 

In 1853, Messrs. F. B. Meek and F. V. Hayden made an ex- 
tensive collection of the fossils of the cretaceous formation upon 
the Missouri river in Nebraska; and among these somewhat 
more than thirty new species, a number equal to all the creta- 
ceous species before known as occurring in that region. These 
species were described by the writer in connexion with Mr. 
Meek, in the Memoirs of the American Academy of Arts and 
Sciences.* A section of the cretaceous and tertiary strata of 
the Missouri river and the Mauvaises Terres, compiled from the 
notes of Mr. Meek, made upon the ground, and verified by sub- 
sequent examination of the fossils, likewise accompanied the pa- 
per just noticed, on page 405 of the same volume. 

The order of succession among the beds constituting the cre- 
taceous formation and their lithological character there estab- 
lished are as follows: 

SECTION OF THE MEMBERS OF THE CRETACEOUS FORMATION. AS OBSERVED 
ON THE MISSOURI RIVER BELOW FORT PIERRE, AND THENCE WESTWARD, 
INCLUDING THE TERTIARY BEDS OF THE MAUVAISES TERRES, 

Ill. Tertiary. 

Indurated clays, beds of sandstone, conglomerate, limestone, etc., contain- 
ing remains of Mammalia, and Chelonia, with a few species of fresh 
water shells. 

Il. Cretaceous Formation or NEBRASKA. 

5. Arenaceous clay passing into argillo-calcareous sandstone, 80 feet 

thick. 

4. Plastic clay with calcareous concretions, containing numerous fossils, 
250 to 300 feet thick. (This is the principal fossiliferous bed of the 
cretaceous formation upon the upper Missouri.) 


C and D. 


3. Calcareous marl, containing Ostrea congesta, Inoceramus problemat 
icus,+ scales of fishes, &c., 100 to 150 feet thick. 


=< 


2. Clay containing few fossils. 
1. Sandstone and clay, 90 fee’. The probable equivalent of Nos. 1 and 
2, of the New Jersey section. 
I. ForMarTION. 
The sandstone No. i, of section rests upon buff-couw«ed magnesian lime- 
stone of the upper Carboniferous period. 


* Descriptions of new species of Fossils from the Cretaceous formation of Ne- 
braska, by James Hall and F. B. Meek. Memoirs of the American Academy of 
Arts and Sciences, vol. v, new series, 

+ In a subsequent exploration of this region, Dr. Hayden discovered TInoceramus 
problematicus in this bed, corresponding in all respects with those collected by 
Mr. Nicollet, and in precisely the same conditions and in a rock identical with that 
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In this section, Nos. 2 and 8 correspond to A and B of Mr. 
Nicollet’s section: while the sandstone No. 1 was either over- 
looked by him or may have been referred to the Carboniferous 
strata.* 

The division C and D, Mr. Nicollet’s section, are subdivisions 
of Nos. 4 and 5, of our section, or prot ably of No. 4 alone. since 
No. 5 is not known to occ ar on that part of the Missouri which 
was examined by Mr. Nicollet. Although admitting of several 
subdivisions from changes in lithological character, the beds of 
No. 4 do not present any groups of fossil species restricted within 
the physical or lithological limits designated, and they can there- 
fore scarcely be regarded as of importance in the classification 
of the formation, or valuable in tracing the limits of its members 
over a wide extent of country. 

The subdivisions A and B corresponding to Nos. 2 and 3 of 
our section, are more important; and although yielding so few 
fossils on the Missouri they become well marked in other parts 
of the country. The “ Jnoceramus Baralbini” represented by Mr. 
Nicollet as found in great numbers at Dixon’s Bluff, “ very much 
compressed and so arranged as to give the rock a slaty structure,” 
is undoubtedly the Jnoceramus problematicus which is known to 
occur in this position and does not occur in the higher beds of 
the formation upon the Missouri, so far as known at the present 
time. The Ostrea congesta, and all the other fossils from beds 
Nos. 2 and 3, of the section, are unlike species m3 New Jersey 

Alabama, and appear to be restricted to these beds. At the 
same time the species identical with, or analogous to species of 
New Jersey and Alabama occur in beds Nos. 4 and 5, which 
may be regarded as subdivisions of one group. 

We are warranted therefore in referring the beds above No. 
3, to the age of the fossiliferous beds of New Jersey and Ala- 
in which the specimens occur brought by Capt. Fremont from the Smoky Hill river, 
and by Capt. Stansbury from between the Big and Little Blue rivers. 

Dr. Hayden has likewise made extensive collections in other parts of the Nebraska 
Cretaceous and Tertiary formations during the past two years. The new species of 
these collections have been described by Messrs. Meek and Hayden in several papers 
publishe <1 in the Proceedings of the Academy of Natural Sciences of Philadelphia 
These explorations, with the extensive collections of fossils, have served to sustain 
the correctness of the order of succession among the subordinate members of the 
series, as given in the section above, indicating however that the beds Nos. 2 and 3, 
as well as Nos. 4 and 5, may in some localities merge into each other; while the 
limits between Nos. 3 and 4 remain well marked throughout the region explored 

A careful comparison of Inoceramus fragilis, from bed No. 2, Nebraska Section 
(Hall and Meek, Memoirs Amer. Acad., vol. v, new series, P age 388) has satisfied 
both Mr. Meek and myself, that it is identical with J problematicus, the specimen 
described being the young of that species. The young specimens of the latter shell 
from Arkansas and Smoky Hill river present no essential differences from those of 
Nebraska. 

* From the fact that Mr. } Nicollet remarks (page 35) that the part of stratum A, 
above water on the day of his “examination was three feet,” we may infer that the 
sandstone No. 1, was not seen by him. 
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bama, while we have yet no evidence that Nos. 2 and 3 do occur 
in either of these States. 

The beds Nos. 3, 4, 5 and 6, of the New Jersey section, given 
on a preceding page, correspond in their fossils with Nos, 4 and 
5, of the Nebraska section; leaving the 3d greensand of New 
Jersey (No. 8 of that section) unrepresented in the northwest, 
so far as known at the present time. 

The New Jersey beds Nos. 1 and 2, which are marked only 
by fossil wood and impressions of leaves, appear to be repre- 
sented by No. 1 of the Nebraska section, judging from the gen- 
eral character of the remains yet known in the two. Should this 
inference prove to be correct, the beds Nos. 2, and 3, of the Ne- 
braska section, will hold a position between Nos. 2 and 3 of the 
New Jersey section; but Ido not regard this question as yet 
determined. 

The relations of the beds Nos. 2 and 3 of the Nebraska sec- 
tion, and their characteristic fossils, become very important when 
we undertake the comparison of the cretaceous formation of 
Texas and New Mexico, with those of Nebraska, Alabama and 
New Jersey. 

The persistence and wide distribution of Jnoceramus problemat- 
icus, and its restriction to beds Nos. 2 and 3, and their equiva- 
lents so far as at present known, render it of great value in 
determining a geological horizon. This species was brought from 
the Missouri River by Mr. Nicollet.* It was collected by Capt. 
now Col. Fremont,+ upon the Smoky Hill Fork; where it occurs 
in a gray or buff-colored, and also in a blue, slaty limestone, in 
great numbers; and being extremely flattened, gives to the rock 
a slaty structure, as described by Mr. Nicollet. 

The specimens collected by Lt. Abert} at Poblazon, are 
doubtless of this species; and are referred to by Prof. Bailey to 
the same species as those of Fremont’s Report. The same spe- 
cies was brought by Capt. Stansbury§ from between the Big and 


* Report on the Upper Mississippi River, by J. N. Nicollet, 1843. 

+ Report of the Exploring Expedition to the Rocky Mountains, by Capt. J. C. 
Fremont, 1845. Appendix Geological Formations and Organic Remains, by James 
Hall. At the time of my examination of Capt. Fremont’s collection, I had an op- 
portunity of comparing the specimens of Inoceramus with those brought from the 
Missouri by Mr. Nicollet, and identified the specimens in the two collections as the 
same species. The collections of Mr. Nicollet were at that time broken up, and I 
saw some of them in Prof. Ducatell’s possession in Baltimore, and others in George- 
town. The information given me was, that they were from near the Great Bend of 
the Missouri; but from the examination of Mr. Nicollet’s Report, it is very clear, 
from his statements, p. 35, that this Inoceramus occurs at Dixon's Bluff and not at 
Great Bend, since Mr. Nicollet refers to the former locality as exhibiting the base 
of the formation. : 
¢ Report on a Geographical Examination of New Mexico, by Lieut. J. W. Albert, 
1848. Notes concerning the minerals and fossils by Prof. J. W. Bailey, page 547. 

$ Exploration of the Vailey of the Great Salt Lake by Capt. Howard Stansbury, 
1852. Appendix Geology and Paleontology, by James Hall; page 402. 
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Little Blue Rivers, in precisely the same conditions and in a sim- 
ilar rock. In 1854 I received specimens of the same fossil col- 
lected at several points in Arkansas by Col. Fremont in his later 
expedition: these occur in part in a ‘bluish or dull ash-colored 
argillaceous limestone, and others in a gray or buff-colored 
limestone. 

Dr. Schiell collected this species of Inoceramus at the bend of 
the Arkansas River; and it is mentioned by Dr. Roémer as oc- 
curring near New Braunfels in Texas. Dr. F. V. Hayden has 
more recently brought the same from the bed No. 3, Nebraska, 
as just stated on a previous page. 

In Arkansas this fossil is collected from the same localities 
and apparently in the same position from which are obtained 
numerous species of Echinoderms, Gryphea Pitcheri, and other 
fossils, of species yet unknowr in Nebraska, or in any localities 
east of the Mississippi River. 

Fragments of the same species of Inoceramus occur in an 
argillaceous limestone, among the collections of the Boundary 
Survey, from the Basin of the Rio Grande. In the same con- 
nexion occur several Echinoderms of species identical with those 
from Arkansas, Gryphea Pitcheri, Ammonites Texanus, ete. 

The collections of the Pacific Railroad Surveys, which have 
been placed in my hands for examination, show that Ostrea con- 
gesta was collected by Mr. Marcou from a point three miles north 
of Galisteo; between Fort Smith and Santa Fe.* This fossil in 
Nebraska is associated with Jnoceramus problematicus. In the 
same collection and from the same locality, near Galisteo, there 
were specimens of a slaty limestone containing fragments of Ino- 
ceramus, which, although not identified at the time, is probably 
the Jnoceramus problematicus. Thus we have abundant evidence 
of the distribution of this species from Nebraska to New Mexico. 

The section already established for the cretaceous strata upon 
the Missouri as given above, and the subsequent discovery by 
Dr. Hayden of the occurrence of Jnoceramus problematicus in the 
beds Nos, 2 and 3 of that section, serve to fix the place of that 
fossil in the series in reference to the other beds of the section. 

From the analogy of the beds Nos. 4 and 5, and the identity 
of several important species of fossils, with those of New Jersey, 
Alabama and Tennessee, we may regard the position of this fossil 
as determined in reference to the members of the series _— 
occur in these State 8; this species never having been found, 
far as we are aware in either New Jersey, Alabama or » sans te 
This fossil thus becomes one of the best guides for the identifi- 

cation of certain strata in the cretaceous system of the United 
States. 


* See Pacific Railroad Reports, Survey of the 32nd parallel, Chapter IX. 
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In a paper recently published in the Proceedings of the Acad- 
emy ol Nat iral Sciences by Messrs. Meek and Hayden, spex aking 
the geogra} hical distribution of the cretaceous fossils, they 
reier to the well known species, Ammonites placenta, Scaphites 
Conra les « tus, and Nautilus Dek as being common 
to the central or upper portions ol the New Jersey cretaceous 


strata. to the “ Rotten limestone” of Alabama, and to beds Nos. 4 
15 of Nebraska. <Alluding to the position of the cretaceous 
I 
7 
3s of the southwest, they remark 


‘At the same time, the total absence of the above named fos- 
sus, anu ndeed sO far as we know ol all the oth r S} ecies of 
the lowest and upper two Nebraska cretaceous formations, in the 
rocks from which Roémer and others collect d SO many species 

Texas, and other southern ae. renders it highly proba- 
ble that if the latter occur at all in 1 Nel “aska, they must be rep- 
resented by the beds Nos, 2 a nd 3 of our section. This conclu- 
sion is further strengthened by the fact, that the only Nebraska 
species yet found in the southwest, so far as we ‘Ho. are Jnoce- 

LTLUS problematic s and Ostrea congesta, both of which are un- 
known in the northwest, excepting 1n the above named beds, 
and are mainly restricted to the latter. The well marked specific 
characters of these two fossils, and their limited vertical range, 

cether with their extensive 2 ographical distribution, renders 
the bed in which thev occur a horizon of the highest importance 
the identification of strata at remotely separated localities in 
ese far western territories. 

‘That these beds or forn ations of the same age, are W idely dis- 
tributed over a vast area of country, extending from near the 
Great Bend of the Missouri in lat. i4 15’. long. 99° 20’, west- 
‘d to, and perhaps beyor 1, the eastern slope of the Rocky 
Mountains. and far south into Texas and New Mexico, is highly 
probable, from the occurrence ol these characteristic fossils at 
many widely separated loca lities in this region. At any rate, we 
know, from information obtained —— gh Mr, Henry Pratten, of 
the G ological Survey of 1O1S, t J/noce prot lematicus 

: a licht-colored limestone overlying a red sandstone 
on Little Blue River, a tributary of Kansas River. Col. Fre- 
also collected specimens of the same shell from a similar 


rock on Smokv Hill River, in Jat. 39°, lon. 98°, and at other lo- 
ealities between there and the Rocky Mountains.* More recently 
Abert found the same, or a closely allied species, at a 
point as far southwest as lat. 35° 138 N., long. 107° 2 W., and 
appa ly on the w nd e anticlinal axis of the 
Rocky Mountai st. Roémer lik Wise collected in T Xas speci- 
mens of a shell he refers to /noceramus myt ‘loides of Mantell, 
* See Prof. Hall's Figures and Remarks in Fremont’s Reni p. 174, Pl. 4 

t Lieut. Abert’s Report of Explorations in New Mexico and California, p. 547 

SECOND SERIES, VOL. XXIV, NO. 70,—JULY, 1857. 


82 J. Hall on the Cretaceous Strata of the United States. 


which is considered identical with Z problematicus of Schlotheim. 
In addition to this, we have seen, in Mr. Marcou’s collection, 
specimens of Ostrea congesta from Galisteo, between Fort Smith 
and Santa fe, where it probably holds the same geological po- 
sition as the so called Gryphaea dilatata. 

“'The formations from which the above named fossils were ob- 
tained in the southwestern territories, appear, from the statements 
of the various explorers of that region, to repose on a series of 
red, yellow, and whitish sandstones, and various colored clays, 
which are referred by Mr. Marcou to the Jurassic and Triassic 
systems. These lower beds we think are represented wholly 
or in part in Nebraska, by our formation No. 1, which, as pre- 
viously stated, we regard as probably belonging to the lower 
part of the cretaeeous system, though it may be older.” 

Finally in reference to the relative position in the series of a 
large part of the cretaceous fossils of the Boundary Survey, I 
have already in a previous communication stated, that I regard 
them as occurring in the same geological horizon with the beds 
of Smoky Hill River, Poblazon ete. I am now prepared to fix 
their position in the same parallel with beds Nos. 2 and 8 of the 
Nebraska section, and below those beds in New Jersey and 
Alabama which contain Baculites ovatus, Nautilus DeKayi and 
Ammonites pla ‘enta. 

The reasons for this conclusion are obvious from what has 
preceded. The most conspicuous known fossils of beds 2 and 3 
in Nebraska, are found in Arkansas and elsewhere associated 
with many of the species of the Boundary Survey Collections, 
and from the persistence of Jnoceramus roblematicus, and the 
almost uniform character of the rock in which it occurs from 
Nebraska to New Mexico, we can have no doubt that the beds 
containing this fossil everywhere occupy the same horizon. 

The collections from the southwest have never furnished spe- 
cimens of the cephalopods enumerated above, which characterize 
the upper cretaceous strata, and the few fossils which are com- 
mon to ‘Texas and New Mexico and New Jersey, render it prob- 
able that the higher beds of the formation have thinned out in 
that direction to a degree which renders them subordinate in 
importance to the lower beds of the system. The few specimens 
identical with species known in New Jersey, Alabama and Ten- 
nessee, appear, from their color and the character of the associa- 
ted rock, to have been obtained in a different bed from that of 
the greater number of specimens in the collection, which are 
associated with a more calcar ous rock. At the same time, the 
absence of sections of strata leaves us without positive informa- 
tion in this respect.* 

* A single observation in the notes accompanying the specimens leads me to infer 
that Erogyra costata, and one or two species besides, were collected from a higher 
position in the cliff, than the other fossils, Since however it is probable that many 
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In the present state of our knowledge, it would appear, t that 
the beds 2 and 8 of the cretaceous formation of Nebraska have 
gradually increased in thickness and importance in a southwest- 
erly direction, and at the same time have become more fossilif- 
erous. In tracing the same beds through Arkansas, -we find in 
addition te TInoceramus problematicus, either in beds somewhat 
hicher in the series or associated with that fossil, Holectypus 
planatus, Toxaster elegans, Holaster semple vr, Cardium multistriatum, 
Inoceramus confertim-annulatus, Gryphea Pitcher, and others 
which occur also : among the Boundary collections. These facts 
clearly r show that 1 the be ds have } ecome much more fossiliferous 
than on the Missouri, or on the “em and Blue Rivers; and 
art ol » Boundary collections as 
he Se 


we must regard the greater } 
derived from the horizon of 1 

From the great vertical range of the characteristic cephalo- 
pods above enumerated in New Jersey, and their wide geo- 
graphical distribution, and from their marked distinction to the 
types of fossils holding the lower position, we shall probably 
find it convenient to subdivide the eretaceous formation into 
three great groups. . 

3. The upper division, comprising the first and second marl 
beds of New Jersey, with the intermediate ferruginous sand, 
and the clay below the first greensand bed; parallel to the beds 
4 and 5 of Nebraska 

The middle division, equivalent to the beds 2 and 3 of 
Nebraska, the calcareous and higher argillaceous beds of the 
southwest, Arkansas, ‘Texas, and New Mexico, containing many 
Ech wlerms, pr raticus, Gryphea Pitcheri, Hippu- 
rites, Caprina, Nerinea, Ammonites Texanus, and numerous other 


fossils. 

1. The lower division, represented by No. 1 of the Nebraska 
ection, and including the various san ds tones and shales or clays 
at the base of the formation in the Llano Estacado, and other 
portions of New Mexico; and probably equivalent to the lower 
clay beds of New Jersey, in which the only fossils yet known 
are of vegetable origin. 

[t is not unlikely that the medial division may prove in many 
loe al lities to be divisible into distinct beds beyon d those recog- 
nized in Nebraska: or, that as the formation expands to the 
southward, other beds not known on the Missouri will come in, 
or that the two there known will be found to become much 
modified in character. 


species, not known in the same association in New Jersey and Alabama, may occur 
in connexion with Eroqyra costata in the southwest, we caunot at this time separate 
the species belonging to the upper and lower divisions of the formation 

I le: atn also from Dr. Parry, since these pages were written, that he regards the 
bed containing Ereqyra costata and other species, as holding a higher position than 


the calcareous beds of Leon Springs, a 1 other localities along the route. 
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rom the facts before us, it appears, that Nos. 4 and 5 of the 
Upp r Division, which are so largely dk velope don the upper 
Missouri, become gradually attenuated towards the south and 
southwest, and lose in a great measure their distinctive fossils. 

The observations made in the course of the Boundary Survey, 
and in all the other surveys in the southwest, show the occur- 


rence of various colored sandstones and clays below the fossil- 
iferous beds identified, as above, with Nos. 2 and 8 of the 
Nebraska section. Indeed we have evidence, from numerous 
observations, of the occurrence of a similar sandstone at so 
many points from Missouri to New Mexico, as to render it cer- 
tain that the formation is continuous over this wide extent of 
country. 

The observations of Mr. Marcou, on the line traversed by oue 
of the Pacific Railroad Surveys, induced him to regard thes 
sandstones as of older date than the cretaceous formation. [1 
a section (here copied) given by him (Bulletin Soc. Geol. de 
France, tome xii, p. 878,) he recognizes a series of sandstones 
and clays beneath limestones which are of unquestionable cre- 
taceous age. 


> White siliceous limestone 
JA 


Corresponding to Nebraska Section 2and3. 
ponding to Nebraska c Zliu\ Sandy stone of a deep yellow color 
—\c BI feet 
/ 
| 
Corresponding to Nebraska section / ~~ | White sandstone, 25 feet. 
No. l. / 
| Hard yeliow s istone, 80 feet. 
A \ White e, 5 feet 
f= 
~ 

J \ 200 feet 

= 
= = — 

“a. Bed of variegated marls in contact with the jurassic formation.” 


“6. Alternations of calcareo-argillaceous marls of variegated colors. (Red, green 
and white).” 


“ec. Bed of Gr ph va dilitata and of Ostrea Marshii.”* 


Having examined the specimens in Mr. Marcou’s coli 
from this locality, I have no hesitation in saying that the s 
mens labell d bv him Gryphea Tucumcari. { (7. dilatata. var. 
Tucumearii, Bull. Soc. Geol. de France, tome xii, pl. 21) are th 
Gryphea Pitcheri of Morton, and present no features either in 

* These explanations of the section quoted above are those given by Mr Marcou 
The designations at the right hand are those given by him in the text accompanying 
the section 
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form, character, condition of preservation, or otherwise, which 
can serve to distinguish them from (ryphea Pitcheri in the 
Boundary Survey collections, from strata forming a continuation 
of the Llano Estacado.* 

In the section of Pyramid Mountain given by Mr. Marcou, 
the exhibition of the sandstones and clays, beneath the limestone 
with Gryphea Pitcheri is extremely interesting, as giving the 
succession of beds with lithological character, more in detail than 
has elsewhere been published from that region.+ 

The results at which I have arrived in regard to the identity 
of the western and southwestern cretaceous formations, may be 
more clearly appreciated by a comparison of sections of the 
Upper Missouri and of the same formations on the line of the 
Bound: ry Survey. 


n of the Llar Estaca lo. a d the Prolongation Oj the same 
beds lo the southward. 


Tertiary conglomerates, ete., with clays and 

ure limestones. (Resting unconformably upon the strata below. 
Dark colored argillaceous limestone, frequently volesatee 

largely of broken shells s, and containing vrogyra costata 
Yellow or buff colored lime stone, arenaceous limestone, 

Pd &e., with Jnoceramus problematicus, Gryphea Pitcheri, 

Ammonites Texanus, Toxaster Texanum, Pyrina Parry, &e. 

1. Sandstones and clays, of a white, gray, or red color, con- 
taining few or no fossils, in the southwest. 


NSectu n of the beds. seem on the Missouri River, from Dizon's 
Bluff to Fort Pierre, and thence to the Mauvaises Terres. 


4. Tertiary sandstones, conglomerates, argillaceous limestone, 

clay, XC, 

®. Light colored calcareous clay, and dark colored astringent 
clay, with nodules of limestone. (This includes Nos. 4 and 5 of 
the original Nebraska section.) 

2. Gray or buff-colored, and blue or lead-colored argillaceous 
limestone, clay, ete., containing Jnoceramus problematicus, Am- 
monites, &c. (This include Nos. 2 and 3 of the original Nebraska 


section.) 


_* The specimens from Pyramid Mouutain are figured in the report of the survey 
of the 35th Parallel, chap. ix; and those of the Boundary Survey will be found in 
the present volume. The Ostrea which usually accompanies the Gryphaa Pitcheri 
1s O. subovata of Shumard. 

+ For local sections in detail, of the formation No. 1, see Report of the Boundary 
Survey. 

t Itis quite probable that these beds may not be se wn le in all cases, from those 


} 
below, and Iam now informed (M: ry 1857) by Dr. G. G. Shumard that he finds 
Exoqyra costata extending throughout the fossiliferous cretaceous strata of New 


Mexico. 


| 
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1. Sandstones and clays, white, gray or brown, in irregular 
and unequal alternating beds; containing few fossils except frag: 
ments of carbonized wood. 

[ can therefore only regard the sandstone of the southwest, or 
at least a large part of it, as identical in age, and a prolongstion 
of the formation No. 1 of Nebraska; and which from the evi- 
dence of its cretaceous character, and the absence of any evi- 
dence to the contrary, must be referred to the cretaceous period. 


Art. VIil.—Researches on the Ammonia-cobalt Bases ; by WoL- 
coTTt and F. A. GenTH. Part I. 


Concluded from vol. xxiii, p. 341. 


XANTHOCOBALT. 


7 


The salts of Xanthocobalt may be te go by two distinct 
processes, either directly from ammoniacal solutions of salts of 
cobalt, or from neutral, acid, or ammoniacal solutions of the salts 
of Roseocobalt or Purpureocobalt. In any case, the gas arising 
from the action of nitric acid upon starch or sawdust, and which 
may be considered as a mixture of COz, NOz, NOs, and NOw— 
the last probably in excess—is to be passed into the solution. 
A more or less rapid absorption accompanied by copious fumes 
of carbonate of ammonia takes place. The color of the liquid 
gradually changes to a dark reddish-brown or dark sherry-wine 
color, and the liquid on cooling generally deposits an abundance 
of a salt of Xanthocobalt in brown-yellow crystals. When a 
current of the red gas above mentioned, and which we shall de- 
note by the symbol NOy, is passed into an acid solution of cobalt 
and ammonia, an absorption also usually takes place, but in this 
case no Xanthocobalt is produced, but only a beautiful yellow 
crystalline salt, which is the ammonia nitrite of cobalt, corres: 
ponding to the yellow potash salt, first described by Fischer,* 
some years afterward re-discovered and analyzed by St. Evre,t 
and finally examined by Stromeyer.t The formation of this 
compound is easily prevented, by keeping the solution ammoni- 
acal by constant additions of ammonia.§ 

* Pogg. Ann., Ixxiv, 115, and Ixxxviii, 496. 

+ Compt. Rend., xxxiv, 479, and Ann. de Chimie et de Physique, xxxviii, 177. 

¢ Journ. fiir Pract. Chemie, lxi, 41, and Annalen der Chemie und Pharmacie, 
xcvi, 218. 

§ The employment of the double nitrite of cobalt and potash as a means of sep- 
arating cobalt from other metals was first suggested by Fischer, and afterward by 
St. Evre and Stromeyer. As the salt is insoluble in a solution of acetate of potash 
and in alcohol, it is easy to wash it completely, but after washing it is difficult to 
estimate the cobalt accurately by drying and weighing upon a filter. We have 
found that a very satisfactory result may be obtained by weighing the cobalt in the 
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The salts of Xanthocobalt have a dark sherry-wine or brown- 
yellow color. They are rather more soluble, both in hot and 
cold water, than the salts of Roseocobalt, Purpureocobalt, or 
Luteocobalt, the solutions when dilute have a yellow color; 
when concentrated they are dark-brown yellow. Solutions of 
these salts are decomposed by boiling, though sometimes with 
difficulty ; in some cases, however, a temperature much below 
the boiling point produces an incipient decomposition after a 
short time, so that great care must be taken in evaporating for 
the purpose of crystallization. During the decomposition by 
boiling, ammonia is given off, while a heavy black or dark-brown 
powder is thrown down. The ad lition of a mineral acid pre- 
vents the decomposition, but produces, even when in very small 
quantity, a chemical change of a different kind, deutoxyd of ni- 
trogen being given off, while a salt of Purpureocobalt is formed, 
which remains mixed with the undecomposed salt of Nantho- 
cobalt, and which it is difficult to separate. A few drops of 
acetic acid, however, added to a solution of a salt of Xanthoco- 
balt, so as to produce a slightly acid reaction, will usually suffice 
to prevent decomposition, ph, solution be evaporated at a 
gentle heat. The dry salts of Xanthocobalt heated in a porce- 
lain crucible are easily setae with copious evolution of 
ed vapors, and afterwards of ammonia, while a black powder 
remains. We have not been able to detect any new ammonia- 
cobalt bases among the of the « of solu- 
tions of these salts, by simple boiling or heating in the dry way. 
Xanthocobalt differs from the other smmoupoobalt bases by 
containing deutoxyd of nitrogen as a couplet in addition to am- 
monia. Considering it as a primary radical, we attribute to it 
the formula NOz.5NH:3.Coz, and it is evident that it differs 
from Roseocobalt and P urpureoc ‘obalt only by one « ql uivalent of 
deutoxyd of nitrogen. The passage of the salts of these two 


form of mixed sulphates of cobalt and potash. According to Stromeyer, Fischer's 
salt has the formula 
Co203. 2NO3+-3KO, NOs+-2HO. 
When this is heated with sulphuric acid till the excess of acid is expelled, there re- 
mains a mixture of sulphates having the formula 
2Co0, SO3+-3KO, SOs. 

We, therefore, dry the salt carefully, burn the filter upon the cover of a deep pla 
tinum crucible, and bring the ashes and salt into the crucible itself. A few drops of 
sulphuric acid are then ad led, so as to cover the mass, and the whole is then treated 
precisely as we described on page 237, though in this case a higher heat is to be 
used From the we ‘ight of the mixed sulphates the quantity of cobalt is easily cal- 
culated. This method gives very accurate results, because the cobalt forms only 
about 14 per cent of the substance wei ghed. In an experiment made to test the 
accuracy of Stromeyer’s formula 

06671 grs. gave 06437 grs. mixed sulphates of cobalt and potash = 13°66 per 

cent cobalt. 
The formula requires 13°63 per cent. 


SS W. Gibbs and F. A. Genth 


bases into salts of Nanthocobalt by the simple absorption of 


NOs is thus easily explained, as 1s the decomposition of the 
salts of Xanthocobalt into NOs and salts of Purpureocobalt. 

It is, however, proper to remark that, masmuch as the salts of 
Xanthocobalt which we have examined in all cases appear to 
contain water in the proportion of at least one equivalent, it is 
possible that the view we have taken of their constitution may 
not be precisely accurate, and that they m: y contain NOs as a 
couplet in place of NOz. This will be evident from a simple 
inspection of the formulz of the chlorid, nitrate, and sulphate 
of Xanthocobalt, w hich are, aS we write them at present 

.5BNH3.Co20, Cle+HO. 
NO2.5NH3.Co203, 2NOs+HO. 
NOz 2803+ HO. 

No chemical analyses could, probably, in substances of suc 
high equivalents, enable us to say with certainty that there may 
not be in these formule an equivalent of hydrogen too much. 
In this case the three formulz would read 

NO3:.5NH3.Co20, Clas. 
NOs.5NH3.Co2Os, 2NQs. 
NO;.5NH3.Co20s3, 2SOs. 

The difficulty of analyzing these salts must also be fairly con- 
sidered in forming an opinion as to their constitution. We 
adopt provisionally the formula first given, in the hope thata 
more extended study of the products of decomposition will ena- 
ble us hereafter to fix the constitution with certainty. In th 
mean time, we will only remark, that the analyses of the nitrate 
of Xanthocobalt, which is of all salts of the base the easiest to 
prepare in a state of absolute purity, correspond exactly to the 
formula 


h 


NOz.5NH3.Co203, 2NO;s+HO. 


CHLORID OF XANTHOCOBALT 

The chlorid of Xanthocobalt can be most readily prepared by 
decomposing a solution of the sully hate by chlorid of barium. 
After separation of the sulphate of baryta by filtration, a few 
drops of acetic acid may be added to the filtrate. which, alter 
evaporation by a gentle heat, will yield on standing large crys- 
tals of the chlorid. This process is in fact the only one by 
which we have been able as yet to prepare this salt. 

The chlorid of Xanthocobalt cannot be pre pared by the direct 
action of a current of NOx upon an ammoniacal solution of the 
chlorid of cobalt. It is true that in this case an abundance of a 
brown-yellow crystalline salt is obtained, which might easily be 
mistaken for the chlorid. The salt is, however, a mixture of a 


large quantity of the nitrate of Xanthocobalt with a much 
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smaller quantity of another salt, which appears to be the ghlorid 
of a distinct base, but which is not yet fully studied.* 
The equation which represents the formation of the chlorid of 
Xanthocobalt by double decomposition, is simply 
NO2, 5NHs. Cosa, 2503 +2BaCl=2Ba0, 8034+ NO2.5NH3.Co20, Cle 
The chlorid of Xanthocobalt crystallizes in brown-yellow crys- 


tals, which when large, have a faint reddish tinge. They are 
usually very well defined, and exhibit a beautiful iridescence 
upon their surfaces, but we cannot at present describe their form. 
The salt is gon soluble in hot water, but the solution is easily, 
though only partis lly, decomposed at a boiling heat, and even, 
when quite neutral, at a lower temperature. On boiling, ammo- 
nia is evolved in pike Samo while a heavy black precipitate is 
thrown down; it requires very long boiling to produce a com- 
plete decomposition. The salt is rather insoluble in cold water: 
chlorhydrie acid precipitates it unchanged in the cold, and the 
same effect is produced by the solutions of the alkaline chlorids. 
Acids, even when dilute, e asily and completely decompose the 
chlorid of Xanthocobalt by boiling. Chlorhydric acid in large 
excess, by long boiling, converts the salt completely into chlond 
urpur ocobalt, de of nitrogen, and occasionally chlo- 
, being given off. Sulphuric and nitric acid also decompose 
the chlorid, but with these acids the decomposition generally 
goes so far as to produce salts of cobalt, or double salts of cobalt 
and ammonia. Oxalic acid also produces sangeet decomposi- 
ion by long boiling, oxalate of cobalt and oxalate of ammonia 
ing formed. Even strong acetic acid produces, on boiling 
with the salt, a partial decomposition. Alkalies readily decom- 
pose a solution of the chlorid when heated, ammonia being 
evolved, while a black powder is thrown down. The dry chlo- 
rid is easily decom pose d bel OW a red heat. An abundance of 
red v: {pors is at first given off, afterward ammonia is evolved, 
and finally a black supe roxyd of cobalt remains. 

Reducing agents, in certain cases, complete ‘ly decompose the 
solution of the chlorid of f Xanthocobalt, givilrg salts of cobalt 
and ammonium. ‘Thus a current of sulphydric acid gas passed 
ior some time through the solution gives a precipitate of sulphur 
and sulphid of cobalt, while nitrogen gas escapes, and chlorid 
and sulphid of ammonium remain 1n solution. The decomposi- 
tion is similar in an acid solution, but-of course no sulplid of 
cobalt is prec ipite ited. 

We made this experiment in the hope of decomposing the 
NOs in the chlorid in a manner similar to the well known reac- 


t 
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* It is this chlorid in an impure state to which, in my Report on the Recent Pro- 
gress of Organic Chemistry, the formula 2NOg. 5NH3;. Co9g02Cl, is attributed, and 
which is there called Dixanthocobalt.—w. 6. 
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tion in the case of organic compounds containing NOs. For 
the same reason we also boiled the chlorid with acetic acid and 
iron filings, in the hope of obtaining a reaction analagous to that 
which is produced under the same circumstances with nitro- 
benzol, nitro-naphtalin, &c., as observed by Béchamp. The ex- 
periments, however, led to no interesting result. 

Chlorid of Xanthocobalt has the formula 

NO:.5NHs: .Co20, Cle +HO, 

as the following analyses show: 

0°2652 grs. gave 01557 grs. sulphate of cobalt = 22-34 per cent cobalt. 

05865 yrs. gave 0°3435 grs. =2229 


08240 ers. gave 0 8980 gers. chlorid of silver =2694 “ chlorine. 
15200 grs. gave 16740 gers. 


04983 grs. gave 0°2773 grs. water 618 “ hydrogen. 

05897 grs. gave 03272 grs, 616 

1:0768 grs. gave 297 c.c. nitrogen at 16°'9 C. and 758-43 (at 1792 C.) = 273:02 
c.c. at 0° and 760”™™ = 31-84 per cent. 

10657 grs. gave 297 c.c. nitrogen at 19°-5 C. and (at 20° C.) = 27130 
c.c. at 0° and 760%" = 31°97 per cent. 


The formula requires 


Eqs. Calculated. Mean Found 
Cobalt, 2 59 22°52 22°32 22°34 22°29 
Chlorine, 2 71 27-03 27:08 26°94 27-22 
Hydrogen, 16 16 6°16 617 618 6°16 
Nitrogen, 6 84 32-06 31-90 $184 31°97 
Oxygen, 4 32 12°23 12°53 —. 
262 10000 


CHLORAURATE OF XANTHOCOBALT. 


This salt is readily formed by adding a solution of terchlorid 
of gold to one of the chlorid of Xanthocobalt. Beautiful yel- 
low needles are thrown down, which may easily be purified by 
re-sclution in hot water and crystallization. The chloraurate of 
Xanthocobalt crystallizes in beautiful brown-yellow iridescent 
prisms, which belong to the trimetric or right rhombic system, 
according to Prof. Dana’s measurements. The observed forms 
are o, 1-co, the only observed angle is 17: 17 = 180° 24’. J: / 
varies much and could not be accurately determined. 

The formula of this salt is 

NO2.5NH:3.Co20, Cla+AuCl;+2HO0. 

The data of the analysis are as follows: 

02687 grs. gave 0°1645 grs. metallic gold and sulphate of cobalt = 10°28 per 

cent cobalt. 

03028 grs. gave 0°1035 grs. metallic gold (reduced by SOg) = 34:18 per cent. 

0°2749 grs. gave 0°3461 grs. ehlorid o: silver = 31°12 per cent chlorine. 

The formula requires 

Eqs Calculated. Found 
Cobalt, - . - 2 10°26 10°28 
Gold, 34°28 34:18 
Chlorine, - 30°89 31:12 
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CHLORPLATINATE OF XANTHOCOBALT. 

This salt is easily prepared by direct combination. It hasa 
fine orange-yellow color, and is with difficulty soluble both in 
hot and cold w ater, but it may be re-c rystallized from a hot solu- 
tion in dilute chlorhydric acid. It is represented by the formula 

NO2.5NH3.€ 2020, Cle +2PtCls+2HO, 


as the following analyses show: 


0°6830 grs. gave 0°1421 grs. chlorid of cobalt = 9°45 per cent cobalt. 
0°6830 grs. gave 0°2187 grs. platinum = 32°02 per cent. 


The formula requires 


F Eqs Calculated. Found 
Cobalt, . - 2 9°52 9°45 
Platinum, - 2 31°87 32°02 


The analysis was made in this case by gently igniting the salt 
in a P latinum crucible, and afterwards dissol ving out the chlorid 
of cobalt by long boiling with chlorhydric acid. 


CHLORHYDRARGYRATE OF XANTHOCOBALT, 


This salt is formed by adding a cold solution of chlorid of 
mercury to a solution of the chlorid of Xanthocobalt. It is usu- 

ually thrown down in the form of brilliant pale brownish-yel- 
low taleose scales, which on re-solution in hot water containing 
a little free chlorhydric acid, separate as the solution cools in 
brown-yellow needles. The two forms appear to have the same 
chemical constitution. The salt is quite insoluble in cold, and 
with difficulty soluble in hot water, but the solution occurs with- 
out sensible decomposition. The chlorhydrargyrate of Xantho- 
cobalt has the formula 

NO: .5NH:3.Co20, Cla +4HgCl+2HO0, 

as the analyses satisfactorily show : 


07025 grs. gave 0°1375 grs. sulphate of cobalt = 7°44 per cent cobalt. 
08898 grs. gave 0°9377 grs. chlorid of silver == 26°05 per cent chlorine. 


The formula requires 


Eqs Calculated. Found. 
Cobalt, 2 7°28 7°44 
Chlorine, 6 26°19 26°05 


FERROCYANID OF XANTHOCOBALT. 


This salt is prec ipitated almost immediately when a solution 
of ferrocyanid of potassium is added to one of the nitrate of 
Xanthocobalt. We have not been able to obtain it, however, 
either from the chlorid or the sulphate, with which the ferrocy- 
anid of potassium gives only turbid solutions. The salt is pre- 
cipitated in prismatic crystals which appear to belong to ‘the 
oblique rhombic system. Its color is a very beautiful bright 
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orange-red, corresponding nearly with the red-orange No. 5, of 
the 2d circle of Chevreul’s seale. When fre shly prepared, i is 
one of the most beautiful salts which che mistry 2 exhibit, but 
it loses some of its brilliancy of tint by keeping, and becomes a 
little duller and darker, probably from a slight decomposition 
upon the surface. The crystals exhibit a fine dichroism by re- 
flection, the ordinary image being pale reddish orange, while the 
extraordinary image is bright orange. The ferrocyanid of Xan- 
thocobalt is almost insoluble i in cok d, and is immedi: itely decom- 
posed by hot or even by warm water. The crystals lose water 
and are partially dissolv red in vacuo, or even in pleno over sul- 
phuric acid. They can, therefore, only be dried by a 
between folds of bibulous paper. The impossibility ‘of purify 
ing this salt by recrystallization, and the facility with which it is 
decomposed, render it difficult to obtain it in a perfectly pure 
state. 
The formula of the ferrocyanid appears to be 
NOs .5NH3s.Co20, Cy2+FeCy+7HO, 


as the following analyses show: 


06288 grs. 
09047 grs. 
05896 grs. ¢ 
0°6006 ers. 
10820 grs. 
1°1645 


gave 01! 557 grs, metallic cobalt and iron 


gave 0°2239 grs. 
gave 0°0690 grs. 


gave 01311 grs. 


gave 04163 grs. c 
gave 0°6439 grs. 


sesquioxyd of iron 
Cog0;+4C00 
carbonic acid 
water 


24°76 per cent. 
24°74 


= §19 
=1639 “ 
=1049 
= 614 


iron. 
cobalt. 
carbon. 
bydrogen. 


0°8718 grs. gave 271 c.c. nitrogen at 20°'8 C. and (at 21°93 C )== 24651 
c.c. at 0° and 760™™ = 35°51 per cent. 
0°$471 grs. gave 292 c.c. nitrogen at 17°'7 C. and 763™*‘01 (at 18° C. = 26896 


c.c, at 0° and 760™™ = 35°66 per cent. 


The formula requires 


Eqs Calculated Found 
— 
Cobalt 2 16°80 ) ga» 16°39 
Iron 1 8:19 24°76 
Carbon, 6 10°25 10°49 
Hydrogen, 22 6°26 614 
Nitrogen, 35°89 35°66 85°51 


These analyses agree with the formula as well as can be reason- 
ably expectet d, when the difficulty of obtaining a perfectly pure 
salt is taken into consideration. It is interesting to re mi ark that 
in this salt, in which there is but one equivale nt of basic cyanid, 
there are still two equivalents of cyanogen in the basic for one 
in the acid or electro-negative cyanid. 


SULPHATE OF XANTHOCOBALT. 


When pure sulphate of cobalt is dissolved in water, an excess 
of ammonia added, and a current of NOx passed through the 
liquid, an absorption takes place, and copious fumes of carbon- 
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ate of ammonia are given off. The — gradually assumes a 
dark brown-yellow color, and frequently dep sits an abundance 
of crystals during the passage of the current of gas. Ammonia 
must be added from time to time, so as to keep the solution 
strongly alkaline, and prevent the appearance of red vapors at 
the surface of the liquid. It is not necessary to apply heat, as 
the te mperature rises from the am of the gas. When 

the ope ration is over, which is indicated by the color of the liquid, 
the solution may be filtered and allowed to evaporate spontane- 
ously, when a mass of brown-yellow crystals is obtained. These 
may be purified by re- -solution in hot-water with addition of a 
few drops of ace tic acid and re-crystallization. 

This method of preparing the salt isa convenient one, and 
large quantities may be prepared in a few hours. The time re- 
quired for the competes of the oxydation depends upon the 
quantity of sulphate of cobalt employed, and may last from one 
to twelve hours. It is best to employ a rapid current of the 
gas. The formation of the sulphate of Xanthocobalt, under 
these circumstances, may be represented by the equation 

2CoO, 280s 
if we suppose the oxydizing agent to be NOs. If, however, we 
consider the active agent to be NO«, we may represent the ac- 
tion by the equation 

2CoO, SO3+-6N H3+2N041-++ HO= NO2.5N Hs. Co20s, 2803+ 

NHaO, NOs. 

A large quantity of free nitrite of ammonia is always formed 
during the process, as we believe, by the direct action of NOs 
upon ammonia and water. The addition of an acid to the 
mother liquor from which the sulphate has crystallized, produces 
an active effervescence arising from the decomposition of the 
nitrite of ammonia. 

The process which we have indicated has generally proved 
pert fectly satisfactory in preparing the sulphate. It is proper to 

state, however, that in some e xperiments, made for the purpose 
of revision, we obtained by the process above given no sulphate 
of Xanthocobalt, but only the nitrate. The cause of this we 
are at present unable to assign, and further experiments are 

wanting o toe xpl ain so une xpec ‘ted a result. 

The sulphate of Xanthocobalt crystallizes in thin plates, the 
form of which we have not been able to determine; they appear 
to belong to the right rhombic system. The crystals have a fine 
brown-yellow color, which, however, we cannot define by means 
of the chromatic scale. The salt is rather soluble in hot, but 
much less soluble in cold water. Heat readily decomposes the 
neutral solution, a black powder being thrown down, while am- 
monia is given off. The dry salt is decomposed like the chlorid, 
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Strong sulphuric acid dissolves the sulphate to a red oily 
liquid, but little deutoxyd of nitrogen being given off. The ad- 
dition of water to this solution causes a violent effervescence 
from the escape of deutoxyd of nitrogen, and probably nitrous 
acid. There remains a red liquid consisting chiefly of the double 
sulphate of cobalt and ammonia, but almost always containing 
a little acid sulphate of Purpureocobalt. Even very dilute sul- 
phurie acid readily decomposes sulphate of Xanthocobalt by 
boiling. Long boiling with chlorhydric acid also decomposes 
this salt, the products of the decomposition being, as already 
stated, chlorid of Purpureocobalt, free sulphuric acid, and deut- 
oxyd of nitrogen. 

Sulphate of Xanthocobalt has the formula 

28S03;3+HO 
as the following analyses show: 


05776 gra. gave 0°3142 grs. sul phi ate of cobalt = = 20°69 per cent cobalt. 
05630 gers. gave 0 3060 grs. 20°68 


1°2370 grs. gave 1°0150 grs. sulphate of bary ta = 2816 és sulphuric acid 
11472 grs. gave 09242 grs, =2765 “ “ 
O'7713 grs. gave 03868 grs. water = 556 hydrogen. 

= 5°68 “ 


04468 grs. gave 0°2285 grs. 

0°6020 grs. gave 169°48 c. c. nitrogen at 14° C., and 769””°61 (h = 91™™")=140°87 
c.c., at 0° and 760™™ = 29°37 per cent. 

12624 gers. gave 300 c.c. nitrogen at 5° C., and 775””20 (at 5°°3 C.) == 296°68 
c.¢., at 0° and 760"™" = 29°51 per cent. 


The formula requires 


Eqs. Calculated Mean Found. 
Cobalt, 2 59 2055 20°68 20°69 20°68 
Sulphuric acid, 2 80 27°94 27:90 2765 2816 
Hydrogen, 16 16 557 562 5°56 5°68 
Nitrogen, 6 84 29°26 29°44 29°37 2951 
Oxygen, 12 96 16°68 16°30 
335 100°00 


A solution of sulphurous acid dissolves sulphate of Xantho- 
cobalt without decomposition. On boiling, however, a complete 
decomposition takes place, bubbles of gas are given off, and 
there remains a red solution of the double sulphat te of cobalt 
and ammonia. The gas which is evolved produces no red va- 
pors on contact with the air, and is probably protoxyd of nitro- 
gen. ‘The sulphate of Xanthocobalt is also dec composed by boil- 
ing with urea, an abundance of a colorless gas without odor 
being given off. The reactions of the sulphate are similar to 
those of the chlorid. 


NITRATE OF XANTHOCOBALT. 


The nitrate of Xanthocobalt may be prepared like the sul- 
phate, by passing a current of NOx into an ammoniacal solution 
of nitrate of cobalt. The formation of the nitrate goes on very 
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rapidly, and crystals are usually deposite od in abundance long 
before the oxydation is complete. It is best in this case, as in 
the preparation of the sulphate, to employ a pure salt of cobalt 
and pure ammonia, as the subsequent purification of the nitrate 
of Xanthocobalt becomes much more easy. The equations rep- 
resenting the formation of the nitrate are similar to those which 
ye have given for the suiphate. 

The nitrate of Xanthocobalt may also be easily prepared by 
the action of NOx upon neutral, acid, or alkaline solutions of 
the chlorids, sulphates and nitrates of Roseocobalt and Purpu- 
reocobalt. We have alluded to the formation of the nitrate of 
Xanthocobalt by this process already, and will here enter more 
into detail. 

It is almost a matter of indifference which salt is selected, as 
the nitrate is prepared with nearly equal facility from all. The 
salt is to be dissolved in water, and to hasten the process, am- 
monia added; a large excess of ammonia is not necessary, but 
the process always goes on more rapidly in an ammoniacal than 
in an acid or neutral solution. The current of gas resulting 
from the action of nitric acid upon ste arch or saw dust i is then to 
be passed into the liquid, which speedily becomes hot and grad- 
ually changes its ¢ aller from violet to orange-red, and at last to 
orange, while or: inge-yellow crystals of the nitrate of Xanthoco- 
balt are precipitated. The liquid on cooling gives more crystals ; 
the process should not . continued after the whole mass has 
assumed a clear orange-yellow color. The mother-liquor from 
which the crystals of the nitrate of Xanthocobalt have separated 
contains only salts of ammonia,. with a little nitrate in solution. 
The whole process is very easy to execute, and yields a very 
pure nitrate. ‘The reactions which occur in this process are re- 
markably beautiful, and may be expre ‘ssed, in the case of the 
action of the gas upon the c ‘hlorid and sulphate of Roseocobalt, 
by the e quations 

5N Co2Cls 2NOs-+-3 HCl, 

5NH3.Co20s, 2NOs+- 

38HO, SOs. 

It will be seen from these equations that when neutral solu- 
tions of the salts of Roseocobalt or Purpureocobalt are employed, 
hlorhydrie and sulphuric acids are set free. ‘The influence of 

an excess of ammonia in facilitating the process is thus easily 
understood. The nitrate of Xanthocobalt, being much less sol- 
uble in cold water than the ammonia s alts, is easily purifie “il by 
re-crystallization. In treating of the sulphate and chlorid of 
Xanthocobalt, we have mentioned that the nitrate of Xanthoco- 
balt is often formed while prey varing these salts directly. As a 
mode of preparation, this method is not to be recommended, 
but it possesses much theoretical interest. The equation which 
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represents the action when the nitrate of Xanthocobalt is formed 

directly by the action of NO, upon an ammoniacal solution of 

the sulphate of cobalt, is possibly the following 

2CoO, SO3s+- 7 N NOs-+-3 N O4+-2 HO= NO2.5NH3.Co203, 2NOs+ 

When the chlorid of cobalt is employed instead of the sul- 
phate, other products are always formed simultaneously with 
the nitrate of Xanthocobalt, and the reaction becomes therefore 
more complicated. 

The nitrate of Xanthocobalt crystallizes in small brilliant 
crystals, which, according to Prof. Dana’s measurement, belong 
to the dimetric system. The only form observed as yet is an 
octahedron, the angle at the base being 100° 45’—101° 15’. 

The salt is dichrous, the ordinary image being pale orange 
while the extraordinary is bright orange-yellow. 

The salt has a clear brown-yellow color, and the mass of crys- 
tals is usually very brilliant. It is quite soluble in hot, but 
rather insoluble in cold water; the solution is re sadily « lecom- 
posed by boiling, with evolution of ammonia and — ion 
of a heavy blac k powder. The dry salt is readily decomposed 
by heating, abundance of red vapors being given off, whilea 
black oxy¢ d remains, The nitrate is completely decomposed by 
boiling with chlorhydric acid, red vapors 1 nixed with chlorine 
being given off, while there remains a solution of Purpureoco- 
balt, from which crystals of this salt are deposited on cooling. 
When boiled with nitric acid, a similar decomposition is pro- 
t are obtained i 


duced, and crystals of nitrate of Roseocob al 
small quantity. It is probable that nitrate of Purpureocobalt is 
the first product of this reaction, and that this by boiling with 


excess of acid, passes into the nitrate of R yseocobalt. As a 


general rule, the quantity of nitrate of Roseocobalt produced is 
small, and the decomposition results in the conversion of the 
nitrate of Xanthocobalt into the nitrates of cobalt and ammonia. 

Nitric acid precipitates nitrate of Xanthocobalt from its solu- 
tion without sensible decomposition in the cold. By long boil- 
ing acetic acid completely reduces nitrate of Xanthocobalt, and 
a solution of cobalt is obtained which is free from ammonia- 
cobalt bases. Oxalic acid also reduces the nitrate by boiling, 
oxalate of cobalt being thrown down. 

Nitrate of Xanthocobalt has the formula 

NO: .5NH:;s.Co20s, 2NOs+HO 
the following analyses appear to show: 


03917 grs. gave 0°1927 grs. sulphate of cobalt == 1872 per cent cobalt. 


0°6960 grs. gave 0°3405 gra. 1 = 18°76 “ 

0°5935 grs. gave 0°2925 grs. “ =18%75 “ 
05585 grs. gave 0°2535 grs. water = 504 * hydrogen. 
04958 grs. gave 02330 gra.“ =z 


0°9483 urs. gave 0°4270 grs. 
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0°6145 grs. gave 187-45 nitrogen at 6°5 C., and 769""5 (at 7° C.), (h= 
35™"-0) = 17455 c.c. at 0° and 760™™ = 35°73 per cent. 

06024 grs. gave 283°30 c.c. of nitrogen at 5° C., and 759""9 (at 6° C.), (h= 
37"™™-0) = 169°20 c.c. at O° and 760"™ — 35-27 per cent. 

05912 grs. gave 184-66 c.c. nitrogen at 11°5 C., and 761™"-0 (at 12° C.). (h = 
32™™5) = 16713 c.c. at 0° and 760™" = 35°50 per cent. 


Hence we have 


Eqs. Calculated Mean. Found. 
Cobalt, 2 590 18°73 18°74 18°76 “18°72 18°75 
Hydrogen, 16 160 508 511 604 5621 5°09 
Nitrogen, 8 1120 85°55 85°50 35°73 38550 35°27 
Oxygen, 16 1280 464 40°55 — —— — 
3150 100°00 10000 


As the nitrate of Xanthocobalt is, of all the salts of this base, 
that which is most easily prepared in a state of purity, and as 
its reactions are mos! characteristic of the base, we shall give 
the m in this place. 

Chlorhydric acid in excess gives a buff-yellow precipitate. 

Alkaline utes give no precipitate. 

Ferrocyanid of potassium precipitates beautiful orange-red 


Ferridcyanid of potassium gives no precipitate. 
Ceara of potassium gives no precipitate. 
Chromate o f pot ash gives a fine clear yellow precipitate. 
Bichromate of pot: ash gives beautiful orange-red needles. 
Oxalate of ammonia gives a voluminous precipitate of pale 
yellow needles. 
* Picrate of ammonia gives beautiful clear yellow needles. 
Phosphate of soda gives no precipitate. 
Pyrop hhosphi ite of soda gives no 
Chlorid of mercury gives a buff-colored scaly precipitate. 
Protochlorid of tin gives, after a short time, granular yellow 
crystals. 
Bichlorid of platinum gives a orange-vellow precipitat 
Terchlorid of gold gives, after addition of chlorhydric acid 
and standing, vellow needles. 
lodid and bromid of potassium give no precipitates. 


OXALATE OF XANTHOCOBALT, 


The oxalate of Xanthocobalt is prec _ “. <1 when a solution 
of oxalate of ammonia is added to one of the chlorid, nitrate or 
su lphate of the base. After a very ort time yellow acicular 
crystals make their appearance, the separation being greatly fa- 
cilitated by strongly agitating the solution. The precipit: 
to be thrown on a filter, weli washed with cold water and « 4 
lirst by pressure and afterwards in pleno over selpleieta acid, 
As thus prepared, the salt has a pal Ve llow color, and Cc sists 


+ 


fine needles, the form of which cannot be determined, 
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under the microscope. It is nearly insoluble in cold and but 
very slightly soluble in hot water. The solution is readily « 
composed by boiling. The insolubility of this oxalate and its 
characteristic appearance render it of great value in detecting 
the presence of salts of Xanthocobalt. 
Oxalate of Xanthocobalt has the formula 
NO2.5NH3.Co203, 2C203+5HO 


as appear from the following analyses: 


03191 grs. gave 01762 grs. sul phe ate of cobalt = 21-01 per cent cobalt 
02980 grs. gave 0°1650 grs. 916 
2°2520 grs. gave 0°7075 grs. carbonic ac cid = 25°70 “ oxalic acid. 
2°2850 grs. gave 0°7260 grs. = 25°99 “ ‘ 
The calculated results are 
Eqs Theory Found 
Cobalt, 2 21°14 2101 21 06 
Oxalic acid, 2 25°81 25-70 25°99 


THEORETICAL CONSIDERATIONS, 


The empirical constitution of the ammonia-cobalt bases being 


as we believe, established, it remains to offer an exposition of 


our views of their theoretical structure. Claudet* and Weltzien+ 
have endeavored to reduce the salts of Roseocobait and Luteo 
cobalt to the type of ammonium, while Frémy has abstained 
from adopting any particular theory, one gives, without com- 
ment, the results ‘of his an: ulyses in the shape of empirical for- 
muls. Claudet’s view is necessarily erroneous, from the fact 
that his formula for what we term the chlorid of Purpureocob. It 
is incorrect, inasmuch as he assigns to it 16 in place of 15 equiv- 
alents of hydrogen. Our own numerous analyses, as well as 
those of Rogojski and Gregory, have clearly shown that the 
number of equivalents of hydrogen is fifteen. © 

For an exposition of Weltzien’s views we must refer to his 
paper; they appear to us wanting in simp licity, since they re 
quire us to admit, not merely an equivalent rep lacement of hy 
drogen by ammonium and cobalt, but even that the e compound 
ammonium thus formed may replace cobalt in its sesqui-combi- 
nations. Thus, according to Weltzien, the formula of nitrate of 
Luteocobalt is 

H 

[ NHa 
1 Co 
( H 
} NHa 
) 
Co 
which is obviously reducible to the type R203+8NOs. 

* Phil. Mag. (4) ii, 253. 

+ Annalen der Chemie und Pharmacie, xcvii, 19. 
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By adopting Gerhardt’s view of the constitution of the sesqui- 
oxyds, Rogojski reduces the formula of chlorid of Luteocobalt, 
6NHs.Co2Cls, for the form 2NHs.coCl in which co represents 
cobalt with % of its usually received equivalent. To this body 
he gives the name Dicobaltinamin, and considers it analogous to 
to the chlorids of Diplatosamin and Palladiamin 2NHs. PtCl 
and 2NHs.PdCl. This view applies very well to several other 
salts of Luteocobalt, as for example, the bromid, iodid, nitrate, 
and chlorplatinate, the formulze of which become 


IN Hs. coBr or N2Hseo, HBr 
2NHs.col or NaHsco, HI 
2NH3.coO, NOs or NeHsco, HO, NOs 


2N Ha. coCl-+-PtCls-2HO or NeHoco, 

We have remarked already that the compound 6NH3s.Cos :Cls 
+6NHs.Co20:2, 38SOs. which Rogojski describes, and to which 
he attributes the formula 

2N Hs .coCl4+2NH3.coO, SOs, or NaHsco, 2N2Hoco. 
has no real existence, but is merely a mixture of the ch lorid and 

sulphate which are isomorphous § salts. Rogojski’s parallel be- 
tween this and the sulphate of Gros’s base, which ac ‘cording to 
Gerhardt’s view has the formula 

NoHapts, 2HCI+-NeHapte, SOsHe 
is consequently illusory. 

On the other hand, moreover, it must be remembered that 
Rogojski’s view applies only to the compounds of Luteocobalt, 
and fails entirely to reduce the formule of the other cobalt bases 
to more simple expressions, since it requires us, 1 these cases, 
to admit fractions of equivalents. Thus the formula of the 
chlorid of Purpureocobalt becomes on this view 

Ns HscoCl, 
while that of its chlorplatinate must be written 
3N HscoCl + 2PtCk. 


Even in the case of those compounds of Luteocobalt which 
contain water, Rogojski’s view ceases to give simple ——— 
since in the majority vd these the number of equivalents of 
water is not divisible by three. The difficulty becomes stil] 
greater in the case of the compounds of Xanthocobalt. We 
ave, therefore, no hesitation in rejecting Rogojski’s theory as 
00 limited in its application. 

We consider the ammonia-cobalt bases as conjugate com- 
pounds of sesquioxyd, sesquichlorid, &e., of cobalt, the five or 
six os ager of ammonia, or of ammonia and deutoxyd of 
nitrogen, forming the conjunct, and serving to give to the sesqui- 
at of cobalt the degree of st: ibility which it possesses in 
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this class of bodies. Accordingly we shoul 1 prefer to write the 
formula of chlorid of Luteocobalt 


6NHs3.Cos.Cls 
employing the connecting circumflex, as Kolbe has suggested, 
as a symbol of conjugation. Adopting this view, we have the 


follow! ing conjugate radicals, which we assume as existing in the 
ammonia-cobalt bases prec isely in the same sense in whic h we 


assume Coz as existing in the sesquichlorid and sesquioxyd of 


cobalt. 
Roseocobalt,- - - -  §NHs.Cos 
Purpureocobalt, - 5NH3.Co2 
Luteocobalt,- - - - 6NHs.Cos 
Xanthocobalt, - - NC Co2. 


We may, however, remark that while this view offers a satis- 
factory explanation of the fact that two of the ammonia-cobalt 
bases are triacid, forming in all cases neutral compounds with 
three equivalents of acid, two are biacid bases, and of these 
latter, one, namely Purpureocobalt, forms acid compounds with 
four equivalents of acid. 

In the se cases we meet with the same difficulty which occurs 
with the ordinary salts of sesquioxyds; thus sesquioxyd of iron 
may unite with one, two, or three equivalents of acid, though 
there appear to be three in the neutral salts. While some chem- 
ists assume ed salts of sesquioxyd of iron containing one or 
two equivalents of acid are basic, others consider the different 
equivalents of oxygen as united in different modes, so that the 
oxyd may be, aecording to circumstances, 


Fe20s3 
Fe202.0 
Fe2O .O2, 


Peligot’s theory of the constitution of sesquioxyd of ur-nium 
is another case in point; as this oxyd unites with but a single 
equivalent ol acid, it ms Ly be conside red, as Peli got has shown, 
as the oxyd of a radical, U2O2.0, so that in this case also, the 
rule that a base unites with as m: any equ lly alents of acids as the 
base itself contains equiv: alents of oxygen is satisf fied. 

To explain the biacid character of two of the ammonia-cobalt 
bases, we may therefore assume in them the existence of sec- 
ondary radicals containing oxygen. Thus in Purpureocobalt 
and Xanthocobalt the primary radicals are 


5NHs.Coa 
NOs. Co2: 
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while the secondary radicals are 
5NHs3.Co20 
NO2.5NH3.Co20. 
The oxyds on this view are 

NO2.5NH2.Co20.02 
and are consequently of the form RO:, so that their biacid char- 
acter is explained. The doctrine of polyacid bases is by no 
means new; it is in fact contained in the empirical law above 
referred to, that there are in neutral salts as many equivalents 
of acid as there are of oxygen in the base, bearing in mind, 
however, that the oxygen in the base must be outside of the 
radical. ‘The ammonia-cobalt bases like the conjugate metals 
produced by the union of ethyl, methyl, &c., with antimony, 
arsenic, and bismuth, serve, however, to place the doctrine of 
polyacid bases upon the same footing as that of the polybasic 
acids, so that the two theories are in this way complementary to 
each other. From this point of view it is interesting to remark, 
that the chlorplatinates and double cyanids of the ammonia- 
cobalt bases follow the same law as the oxygen salts, thus we 
have 

5NH3.CoeCl. Cle+-2PtCle 

NO2.5NHs.Co20.Cle+2PtCle 
6N H3.CoaCy3+ Co2Cys 
NO2. 5NH3.Co20. Cy2+FeCy. 

In point of fact, the presence of but two equivalents of bi- 
chlorid of platinum in the chlorplatinate of Purpureocobalt first 
led us to suspect that the true oxygen salts of this base would 
be found to contain but two equivalents of acid. 

Two other points require special notice in this connection. 
We have already shown that the oxyd of Purpureocobalt, in at 
least two cases, is capable of uniting with four equivalents of 
acid so as to form feebly acid salts. We consider these salts the 
true bi-salts of the base, and not as double salts of Purpureoco- 
balt and water. In other words, we hold that they bear the 
same relation to the neutral salts of the base which bichromate 
of potash does to the neutral chromate. If this view be correct, 
we may perhaps expect to find salts of Roseocobalt or Luteoco- 
balt containing st equivalents of acid. The only acid salt of 
Luteocobalt hitherto discovered is the carbonate, but this in re- 
ality, in our view, is a double salt of Luteocobalt and water, and 
has the formula 

6NH3.Co20s, 3CO2+HO, 
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The fact, that both the acid and neutral oxalo- sulphate of Pur- 
pure ocobalt contain two distinct ae ‘ids, is also a very instructive 
one, since it completes the analogy between the polyacid bases 
and the po" lybasic acids. A polybasic acid, as, for example, tar- 
taric acid, may unite with two different bases at once, and we 
now learn that a polyacid base may in like manner unite with 
two different acids. Thus we have 

CsH4010 , 5NH3.Co20s 5NHs3.Co203 

The other point to which we refer, is the peculiarity in the 
constitution of Xanthocobalt, in which one equivalent of oxygen 
in the secondary radical is not capable of replacement by Chlo- 
rine, so that we have for the chlond of this base the formula 

NO2. 5NH3.Co20. Cle, 
while for the chlorid of Purpureocobalt, we have 
5NHs3.Coe2Cl. Cle 
and not, as we might expect from the analogy of Xanthocobalt, 
5NHs3.Co20. Ch. 

The ap pearance of deutoxyd of nitrogen as a conjunct (Paar- 
ling) is in itself well worthy of attention, and Xanthocobalt 
forms, we believe, the only known instance in which this occurs. 
It seems d ping prob: able, that iridium and rhodium bases cor 
responding to Xanthocobalt may be prepare d by passing a cur- 
rent of NO, into ammoniacal solutions of protosalts of those 
metals, or into solutions of Claus’ bases, and we have already 
instituted experiments with these metals, the results of which 
we hope hereafter to communicate. 

The theory which we have proposed for the ammonia-cobalt 
bases has also been brought forward by Claus, and applied to his 
rhodium and iridium compounds. Claus has extended the view 
in question to the ammonia compounds of metallic protoxyds, 
and we conceive with advantage, in the case of those bases 
which contain more than one equivalent of ammonia, as for in- 
stance, the platinum, palladium, and iridium bases, having the 
formulz 

2NHs.PtO 2NH3.PdO 2NHs3.IrO. 

The discovery of the biacid character of P urpureocobalt and 
Xanthocobalt, in connection with the views which we have ex- 
pressed with respect to the molecular structure of these bases, 
has led us to extend the theory of conjugation to the ammonia- 
platinum compounds, We consider these also as conjugate 
bases, and are of opinion that their constitution may be more 
simply expressed upon this than upon any other view yet pro- 
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posed. ‘The ammonia-platinum bases at present known are 
eight in number, of which two were discovered by Reiset, one 
by Gros, two by Raewsky, and three by Gerhardt. The em- 


pirical formuls of these bases are as follows: 


Reieset’s first base — NeHeP.O uniacid 
second base NHsPtO “ 
Gros’s base = NeHePtClo “ 
Gerhardt’s first base — NHsP.02 “ 
second base == N2HePtO2 
third = NHsP:CilO 
Raewsky’s first NaHieP tel 105 biacid 


If we apply to these bases the results which we have obtained 
in the case of the ammonia-cobalt compounds, we may consider 
them as conjugates of platinum, chlorid of platinum, and oxyd 
of platinum, with one or two equivalents of ammonia, excepting 
Raewsky’s bases, which may be regarded as containing a deut- 
oxyd of chlorine with four equivalents of ammonia. The for- 
mule of these bases become on this view 


Reiset’s second base — NUs. Pt .O uniacid 

Gerhardt’s first “ NHs.Pto.0 “ 

Reieset’s first ONHs.Pt.O 

Gerhardt’s second base = 2NHs. Pt ».O 

Gros’s second base 

Raewsky’s first = Ci 2. 4N Hs. ».O2  biacid 
“ second base Clk 2. 4NHs. PteCl.( 


In comparing the formule of these bases with those of the 
ammonia-cobalt compounds, we remark several points of analogy. 
These are most striking in the case of Raewsky’s two bases, 

which we consider analogous to Xanthocobalt. Thus we have 


Oxyd of Xanthocobalt, 
Oxyd of Raewsky’s first base, ClO2.4NHs3, PteO. Oa, 


Raewsky’s second base contains chlorine in the radical in place 
of oxygen. We consider it, to say the least, very probable that 
there exists an analogous cobalt base having the formula 

NO2.5NHs3.Coa€1. O2 
like C102. 4NH3. Pt2Cl. 02 
and we may here remark that the compound which we have 
mentioned as one of the products of the action of a current of 
NO, upon an ammoniacal solution of chlorid of cobalt appears 
to contain chlorine in the radical, since we have found this ele- 
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ment in the dark brown-yellow oxalate which is thrown down 
by oxalate of ammonia from the solution. 

The constitution of Gros’s base becomes perfectly intelligible 
upon this view, as does that of the analogous base containing 
but one equivalent of ammonia. It can scarcely fail to escape 
notice that the theory of conjugates brings all the platinum 
bases under one point of view, and exhibits the analogy in their 
constitution in a very striking manner, by arranging them at 
once in three groups, of which the first two are exactly parallel. 
Thus we have for the radicals of the first six bases mentioned 
the formule 


NHs. Pt ONHs. Pt 
NHs. PtO 2NHs. PtO 
PtCl 2NHs. Ptcl, 


each uniting with a single equivalent of oxygen to form a uni 
acid base. The occurrence of a deutoxyd of chlorine as a coup- 


let is not more remarkable or more improbable than that of 


deutoxyd of nitrogen; but experimental evidence is still wanting 
to support the view which we have taken of the constitution of 
Raewsky’s bases which have as yet been very imperfectly ex- 
amined. Claus* has also applied the theory of conjugates to 
several of the ammonia-platinum bases, but has not considered 
the subject from precisely the point of view which we have 
taken, though his ideas, in the main, are the same. It is in the 
explanation of the difference in the saturating capacity of the 
rarious bases that Claus’ view appears to us less satisfactory thai 
that which we have proposed. It is scarcely necessary to re- 
mark that our theory applies to all bases containing ammonia 
and a metallic oxyd. We may, however, observe that it also 
harmonizes perfectly with the ammonium theory if we consider 
ammonium as a conjugate hydrogen, or as represented by the 


formula NH3.H. 

We will here remark that our view of the theoretical const 
tution of the ammonia-cobalt bases was distinctly enunciated i! 
the paper already referred to, as published by one of ourselves 
in 1851. 

A glance at the formule of the ammonia-cobalt bases, sug: 
gests the possibility of generalizing the results which we have 
obtained, by two distinct methods. In the first place, it is evi- 
dently possible, theoretically at least, to replace one or more 
equivalents of ammonia in these compounds by an equal num- 
ber of equivalents of a compound ammonia, as for example, by 
methylamin, ethylamin, &c. Thus there may be, for example, 
a species of Roseocobalt, having the formula 


5N(( Ce 12, 


* Chemisch-Pharmaceutisches Central Blatt No. 25, p. 189, Oct. 1854 
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which would represent the base which we have described under 


that name, in which methylamin replaces ammonia. We have 


not yet been able to investigate this point with any degree of 
thoroughness, and will here only mention, that an experiment 
made by adding a solution of piperidin to one of chlorid of co- 
balt and allowing the solution to stand for some time in a half- 
filled flask, with frequent agitation, led to no decisive result. 
We selected piperidin for this experiment, because this alkaloid 
is comparatively easy to prepare, and does not itself oxydize by 
exposure to the air. 

In the next place, the results of our investigation may be gen- 
eralized by replacing cobalt by other metals. This, as we have 
already remarked, has been done by Claus, who obtained am- 
monia-rhodium and ammonia-iridium bases corresponding to 
Roseocobalt, and like this, triacid bases. ‘T'o judge, however, 
from the imperfect notices of Claus’ papers which have hitherto 
reached us, his compounds are not isomorphous with those of 
Roseocobalt. 

We have ourselves made many experiments in this direction, 
though as yet without interesting results. Jron and manganese 

promised to afford similar classes of compounds, yet in their be- 

havi ior tow: ard ammonia and oxygen the proto-salts of these 
metals exhibit no analogy to those of cobalt. With chromium 
the case may be different, but we cannot as yet pronounce with 
certainty on this point. Experiments with nickel failed entirely, 
and yielded only ammonia-salts of the protoxyd. 

The behavior of ammoniacal solutions of proto-salts of iron 
and manganese toward the mixture of gases which we have de- 

x by the formula NO, is worthy of notice. When tartaric 

is added to a solution of proto-chlorid of iron or manga- 
nese, and after the addition of a large excess of ammonia, a 
rap id current of NO, a passe “| through the solution, the liquid 
soon becomes dark color d, and after a time the whole of the 
ron or manganese is precipitate d as a dark brown or nearly 
black flock y substance. The filtrate is free from the metal em- 


ployed. No ammonia-iron or ammonia-manganese base is, how- 
ever, formed under these circumstances. 
In order to afford a general view of the results of our investi- 
ration, we will here give a table of the formule of the bodies 
which we have analyzed, or whose constitution has been inferred 
irom analogy of crystalline form. 


west b. 


Chlorid, - - - - 5NHs. .Co2. Cls-+-2HO. 
Sulphate, - - - 5NH3.Co2.Os, 38 HO. 
SECOND SERIES, VOL. XXIV, NO. 70.—JULY, 1857. 
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Nitrate, 
Hydrous nitrate, 
Oxalate, 
Ferrideyanid, - 


Cobaltideyanid, 


Chlorid, - 
Chlorplatinate, 
Acid sulphate, - 
Oxalate, - - 


Acid oxalo-sulphate, - 


Neutral oxalo-sulphate, - 


Chlorid, 
lodid, - 
Bromid, - 


Chlorplatinate, 


Chloraurate, 

( ‘obaltideyanid, 
Sulphate, 
Nitrate, 
(xalate, 
Carbonate, 

Acid carbonate, 


Chromate, - 


Chlorid, 
Chlorplatinate, 
Chloraurate, 
Chlorhydrargyrate, 
Ferrocyanid, - 
Sulphate, 

Nitrate, 


Oxalate, - 


On the 


Ammonia-cobalt Bases 


8NO5s. 
, 3NOs+2H0. 
, 3C203-+-6HO. 


5NH3.Co2. 
5NH3. Coe. 
5NHs3. Cos. 


- 5NHs.C 2. Cy3-+- Feat ‘y3+3HO. 


Purpureocobalt. 
5NH3. Co2Cl. Cle, 
5NH3.Co2Cl. C+ 2PtCh. 
5NH3.Co20. 02, 4804+5HO. 
5NHH3.CoaO. Oa, 20203-43H0. 
20.02, 20203, 28034-3 HO. 
O2, C203, SOs+-7HO. 


Luteocobal. 
6NH3. Coa. 
6NH3. Cor 
6NH3. Co2. Brs. 
6NH2. Cls-+-3PtCh+21H0. 
6NH3.0 2.Cls+AuCls. 
- 
6NHs.¢ ‘o2. 8803-+-5HO. 
- 6NH3.Cos. 3, 3NOs, 
6NHs3.Co2.Os, 3C20s+-4HO. 
- 6NHs.Co2.0s, 3C% 2+-7HO. 
6NH3.Co2.Os, 3C02+-HO, CO25H0. 
- 6NH3. 3, 3Cr Os+-5HO. 
Xanthocobalt. 
NO3.5NHs.Co20. Ch. 
NO2. 5NH3. 
NOz. 5NHS. Co20. 
N02. 
NOz. 5NHs. 
- NO2.5NH3.Co20.O2, 2803+ HO. 
NO2. 5NH3.Co20. 02, 2NOs+-HO. 


> 


NO2.5NHs.Co20. 02, 2C203-+ 5H. 
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In concluding* for the present an investigation to which we 
have devoted our leisure for several years, and which has been 
one of extraordinary difficulty, we desire to state our conviction 
that the subject is by no means exhausted, but that on the con- 
trary there is scarcely a single point which will net amply repay 
a more extended study. The number of bases which the ses- 
quioxyd of cobalt is capable of forming with ammonia is per- 
haps very large, and a careful study of the products of the de- 
composition of the salts of each base promises to yield an abun- 
dant harvest of interesting combinations. It is our hope to be 
able to return to the subject hereafter, and in a second part of 
our memoir to clear up some points which we have not as yet 

id time and opportunity fully to consider. In the mean time, 

» invite the attention of chemists to a class of salts which for 

uty of form and color, and for abstract theoretical interest, 

re almost unequalled either among organic or inorganic com- 
pounds. 


New York and Philadelphia, July, 1 


Fourth Supplement to Dana’s Mineralogy; by the 
Author. 


nx number of new species and new works in muneralogy 

h have been announced abroad since the date of the last 

Supplement is very small. We count up but three or four new 

mes, one work on crystallography and another on artificial 

‘als, besides reviews aud memoirs. Kenngott has issued his 

review “ Uebersicht,” ete. for the years 1854 and 1855, 

a small quarto of 180 pages, posting up, in detail, whatever 

relates to the composition of rocks and mineral springs, as well 

as minerals. The annual published in Liebig’s Jahresbericht for 

1855, covering the same ground, has also appeared, having been 
prepared by Dr. Kopp. 

In this country we have had some additions to the new names, 

1 nearly all by Prof. C. U. Shepard. Professor Shepard has 

lso issued the second (and concluding) part of his Treatise on 

ralogy, the first part of which appeared in 1852. Dr. 

renth also has contributed an important paper to this Journal 

At nerican mineral 
: anhydrous rane ‘ates fall mainly [see Mineralog} | into two 


the fe and Garnet former ha wing 
* IT should do no justice to my own feelings if I did not in this place gratefully 

cknowledge the assistance which I have received in the analytical part of the labor 

rom my friend and pupil, Mr. James R. Brant, whose zeal and skill have alone ren- 

dered it possible for me, amid the duties of a laborious professorship, to bring my 
n share of the work to a conclusion.—w. ¢@ 
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the oxygen ratio between the bases and silica 1:2, the latter 
1:1. The ratios 1:3 and 1: 14 characterize two other sections, 
but each comprises only two species, and in both, one of these 
has always been deemed doubtful. Leucophane has been the 
type species for the ratio 1:14. But the recent analyses of this 
mineral and Melinophane (the iatter now referred te Leucophane 
by Rammelsberg) show, that if the fluorid of sodium be reckoned 
as a base with the protoxyds (see beyond), the ratio of Melino- 
phane becomes 1: 1, which is the true Garnet ratio; and in Leu- 
cophane the discrepancy from this ratio is small, being less 
than in Iolite. It is probable therefore that the section charac- 
terized by the ratio 1: 14 will, on farther investigation, prove to 
be unrepresented. 

Under the ratio 1: 8, there are the species Mancinite and Edel- 
forsite; the first is based on a badly made analysis, (as the ac- 
count of it manifestly shows,) and is not known at the locality 
mentioned. The sooner it is struck from the science the better. 
The species Edelforsite appears to be well sustained by Hisin- 
ger’s analyses, but requires a new examination. 


1. List of Works. 


Dr. J. Grartica (Vienna): Lehrbuch der Krystallographie von Professor W. H 
Miller, translated and enlarged. 328 pp., 8vo, with an atlas in 4to of 19 copper 
plates. Wien, 1856.—Dr. Grailich is a profound writer on mathematics and in 
physics, especially optics, and has contributed much by his researches in optical 
mineralogy and crystallography to the progress of the science. This translativn of 
Miller’s Crystallography contains an important chapter on the optical characters of 
various mineral species and many laboratory products. Dr. Grailich also published 
in 1856 a paper entitled “Brechung und Reflexion der Lichts an zwillingsflaichen 
optisch einaxiger vollkommen durchsichtiger Medien,” a continuation of a paper on 
the same subject begun in 1855. We understand that he has in preparation a work 
on the physical characters of minerals. 


Dr. A. Kenncorr: Uebersicht der Resultate mineralogischer Forschungen im Jahre 
1854, 180 pp., small 4to. Leipzig, 1856.—Ibid. im Jahre 1855, 180 Ppp., small 4to 
Leipzig, 1856. 


Lreste and Korr’s Jahresbericht, for 1855. Article “ Mineralogie,” pp. 903-985 
and “Chemische Geologie,” including meteorites, pp. 986-1029 


R. Hermann: Heteromeres Mineral-System, 215 pp. 4to, forming part ef volume 
x, of the Nouv. Mém. de la Soc. Imp. des Naturalistes de Moscou.—A brief review 
of the species, classified in accordance with Hermann’s views on Heteromerism. An 
undue prominence is given to crystallography, and in consequence, the groups often 
are not natural associations of species. 


N. von Koxscnarov: Materialen zur Mineralogie Russlands. St. Petersburgz.— 
This fine work, illustrated with many beautiful plates of crystals has been received 
by us to page 304 of the second volume. 


Quintivo Serra (Turin): Studii sulla Mineralogia Sarda. 50 pp. 4to. Torino, 
1856.—A paper on Twin Crystals of Calcite and some other species. Also by th 
same author, a very complete memoir “sulle Forme Cristalline dell’ Argente Rosse,” 
(Turin Acade my of Science, Feb. 1856,) in which he reviews the erystalline forms 
of calcite and quartz, as well as red silver, giving the symbols of the planes accord 
ing to different crystallographic systems. 
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Cuartes U. Suerarp: A Treatise on Mineral . Third edition, Part IT, pp. 
52, completing the work. New Haven, 1857.—The work presents the latest 
results of Professor Shepard’s mineralogica searches, It contains descriptions of 
the proposed species mentioned briefly in the “ Report on the Canton Mine, Georgia,” 
see our last Supplement,) and adds other new species to those of that pamphlet— 
making in all for the past twelve mot ths, twelve species—namely, Vanthit 
ane, Pyroclasite, Glaubapatite, Epiqlaubite, Cherokine, Hitel 
ollite, Moronolite, Rastolyte Nitrammite Besides these, the 
new names Bismuthaurite and Parathorite for minerals before partially described 
him; and the following new names for species of yet unascertained existence, 
be ing known to occur only as a constituent in solutions, in some state of e mbination 
viz. Natrodine (Iodid of sodium), Natr omid of sodium), Lawochal ybite 
(bicarbonate of iron), Luocalcite (bicarbona li . Luodiallogite (bicarbonate of 
manganese), Lwomaqnesite (bicarbonate of 1 1e - and also Perlimonite (hydra 
ted oxyd of iror de] sited from stagnant v In addition to these there are 
other new names made from chemical names by a system of compression,— Carbacid 
(from carbonic acid), Carbhydrogen (carburetted hydroger Muriatacid (muriatic 


acid), V olacid (vitriolic acid), Cari 


rammonil carbonate of ammonia) Phospham 
nonile (phosphate of ammonia), Salmiak (sal-ammoniac), the German word being 
directly adopted. 
The naming of salts in solution is anticipating, not other mineralogists simply, but 
We do not know in what state of combination iodid of sodium may be, in 
a solution—whether alone or in a double salt,—or whether the same in waters, 
mineral springs and brines,—or what the proportion of water present. he name 
ot represent any particular species, being to what is unknown. It 
iseem soon enough to christen tl ing rit had made its appearance. 
s remark applies to all the Luo speci which pretix, by the way, should be Lyo, 
as the Greek wu is changed to y in Englis! Perlimonite is another case of fore- 
stalling investigation. No evidence is ziven that the material differs from described 
hydrates. 
“On page 396, allusion is made to the Hydrophilite and Eisenchlorid of Hausmann, 
as species that are met with only in solution jut referring to Hausmann’s Miner- 
we find the first mentioned a osit ind sometimes with anhydrite and 


m; and the latter as an earthy coating, and as having been observed by Haus 


himself i 9 at Vesuvius as a volcanic sublimate along with sal-ammoniac. 
acchi notices the species in his late work 
Although we esteem Professor Shepard as a friend, and estimate highly his acute- 
ness and enc rey in his favorite science, and his great success in deve lop ng the min 
ogy of this country, in which he has had no equal we still cannot hesitate to 
lissent from some of his views, and regret the haste with which he proposes new 
species. We cannot adopt the principle he avows on page 44 of this volume, espe 
cially as he exemplifies it It is easy, on finding a mineral that looks unfamiliar, to 
make a few trials, and then ec t on é ( 1a né , to let it take its 
chance, hit or miss—the latter no (¢) loss, the r all ga Sut it is a wrong to 
the science. An imperfect blowpipe examination, or an analysis that is but a ru 
approximation, affurds no satisfactory basis for a species. Moreover, stating the 
ipposed composition in words, without giving the evidence from actual trials, is 
ill satisfactory ; for such an assertion can have no weight: it is an intangible 
1ode of presenting facts which does not belong to experimental science. When 
after a chemical investigation, has published a species, consisting of pure 
of yttria, d year later, as niobate of yttria and thorina, 
tis his own fault if a cloud of doubt rests over what he may afterwards describe : 
and if other examples of error from time to time appear, the cloud must deepen, and 
un embarrassment and vexation at least to those who would inquire earnestly, 
as to his species There is thus an injury to the science; and also, not less, to one 
who still deserves honorable mention for his mineralogical discoveries. It is not to 
be expected that the best mineralogist ould generally be the best analyst. sut 
Where his own powers fail, he may obtain help of those who are able to give it. 
We do not propose to critieise the work at large, either as to its crystallography 
chemistry, or general descriptions. But there are some points connected mainly 
with American species, on which :emark should be made. The numerous typo 
graphical errors in the work are much to be regretted. 
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Lancasterite is retained as a species, although shown to be identical with hydro 
magnesite by Smith and Brush. Hydromagnesite is placed as a subspecies under 
Wagnesite, and no note is taken of its crystallization; while Hydro-nickelmagne 
site, S., is numbered among good species, although very doubtful. Wéilliamsite, 
is retained as a good species, and the more recent analyses, which show that it is 
serpentine, are not referred to. The same is true of Picrolite or Chrysotile. Mar 
molite is made a subspecies under Aero/ite, and the later analyses which connect 
it with serpentine are not mentioned. Dysyntribite, S., also stands asa species 
without a reference to the analyses of Smith and Brush, which prove it to be a rock 
while Pyroephyllite (a silicate of alumina) is plagd as a variety of Tale. Vermicu 
lite is also added to tale, without a reference to Crossley’s investigations, 


Nemalite is separated from Brucite, of which it is a fibrous variety. Jenkinsite 


S., stands as a good species, and Antigorite appears to be placed as a subspecies 
under it. No reference is made to Smith and Brush’s analysis of the Jenkinsite, or 
to the analyses of Whitney and others of Ozarkite, S., which set aside his results, 
Euphyllite is arranged under Margarite, although the analyses of Smith and Brush 
show it to be distinct. Unionite is retained as a good species although shown by 
Smith and Brush to be oligoclase, the only intimation of a relation to oligoclase 
being given in the Index; and Crocidolite and Carpholite come in with a star (*) 
before the names, directly after Unionite, as if some way subordinate to that spe 
cies. Under Boltonite no mention is made of the later analyses of that species by 
Smith which show a relation to Chrysolite. Dandurite is published in the same 
way, giving the older wrong analysis, instead of the later by Smith and Brush. The 
American Oligoclase and its analy ses are not alluded to. — 

The first part of the work, which treats of the species above mentioned, was pub 
lished five years since, and this would be a sufficient apology for some of the omis 
sions. But the title page for the whole work bears the date 1857, and there is, at 
the close, an Appendix, besides a suppl mentary one at the commencement, both re 
cently printed, where we look in vain for the corrections that weuld bring the work 
down to the year 1857. We should not detail such omissions, were it not import- 
ant that the facts with regard to American minerals should be fully presented. An 
American work should do better justice to American species and an ilysts. 

On the species, in the second part, Warwickite, Pyromelane, Parathorite, Bis- 
muthaurite, Calyptolite, Chathamite, Glossecollite, Moronolite, Rastolyte, and others, 
we offer some observations beyond. Parophite, made a species on p. 428, was 
described as a rock by Mr. Hunt. Xanthitane is without analysis and nothing is 
presented to show that it is anything more than a decon posing sphene ; there is 
no evidence given that a species has resulted from the alteration. /acodine stands as 
a good species on p. 313, although shown to be a furnacé product in Pogg., Ixxxiv 
585, and Ixxxv, 46. 


Dr. D. D. Owen: Report of the Geological Survey in Kentucky, made during th 
years 1854 and 1855, R. Peter, Chemical Assistant, S. S. Lvon, Topographical As 
sistant. 416 pp. 8vo, with many plates and maps 

Oscar M. Lieser: Report on the Geological Survey of South Carolina, being th 
first Annual Report. 136 pp. 8vo, with many maps and plates 

Dr. Avotra Guritr: Der pyrogenneten kiinstlichen Mineralien, namentlich der 
krystallisirten Hiittenerzeugnisse. 100 pp. 8vo. Freiberg, 1857.—A work review 
ing what is known on the artificial formation of minerals 


9. Crystallization Formation of Mine cic. 


E. Pasteur: On the modes of increase in Crystals and the causes of varia 
secondary forms. Ann. d. Ch. et de Physique, [3], xlix, p. 5, Jan. 185 

F. von Kosett: Observations with the Staurosc: pe and on Pleochroism, J. fp 
Chem., Ixv, 321, Ixix, 217. 

T. Scnzerer: Polymerous Isomorphism. J. f. pr. Chem., xviii, 319 

———: On Pseudomorphs (“ After-Krystalle”). 41 pp. 8vo. Braunschweig 
Lieb. Pogg. u. Wohler’s Handworterbuch, 2te Aufl 


F. Kuatwan: Formation of minerals by the wet way. Compt. Rend., xlii, 3 
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A. Gaupry: Artificial formation of Sapphires. L’Institut, No. 1212. 
J. W. Matter: Oxyd of zinc, a furnace product at an iron-furnace in Benton Co. 
Alabama. Am. J. Sci., xxiii, 184. 


3. Descriptions or Species. 


AEscuyntre [p. 357, and pl. Analysis by Hermann (J. f. pr. Chem., Lxviii, 
&b 21-69, Gb 11°51, Ti 25-90, Ge 22-20, Ce 5°12, La 6-22, ¥ 1°28, Fe 5-45, ign. 

120—100°57 

[p. 208, and I, I, e occurring in syenite near Weinheim, 
has been analyzed by F. Stifft (Leonh. u. Bronn, 1856, 395), with the following 
Si Al Fe Ce,fa Mn j¥ Na K Hf 
1. 32:79 1467 1471 22°31 tr. 2 5 0-34 041 267—101-20 
2 3508 1470 15°81 1891 tr. 1 034 040 267=—100-02 
Oxygen ratio for R, Si, in 1, 1004:7:05:17:49; in 2, 9°63: 7°07 :18°71. [In 
each, the oxygen of the silica eq juals qu lite nearly thi it of all the bases, coming under 
the general garnet formula (R*, #)Si, characteristic of allanite, epidote, garnet, etc. 
—p.} Color pitch-black, bri ywnish black; streak greenish-gray. G.=3'44—3°47, 
BB. fuses with intumescence to a brownish-black mass. 


42 
17 


ALLopuane [p. 336, and I, IIT].—Occurs in the fissures of the chalk near Woolwich, 
England. J. Morris, Phil. Mag. [4], xiii, 76. See farther Addenda to this Supplement. 
Anatome [p. 318].—Crystals from trachyte in the Kaiserstuhl, afforded Dr. Welt- 
zien (Ann, Ch. Pharm., xcix, 287): 
Si Al Fe \ N: 131 


5 2-9 7 98 trace=101:17 
giving the usual formula. 


ANNIVITE, Brauns—A mineral like tetrahedrite in external and blowpipe char- 
ter, and probably, according to Kenngott, an impure variety. It occurs mixed 
h chalcopyrite in the Annivier valley, and near tetrahedrite. Analysis gave 
Brauns (Mitth. nat. Ges. Bern, 1854, in Kenngott, Min. Forsch. for 1855) 
Bi Cr ‘e Zn Quartz 


1943 85 566 3°850 2006 9400 100°282 


Aratire [p. 396, and I, I], III].—Apatite occurs in the Jura limestone near Am- 
in nodular and stalactitic masses, with a columnar texture and a yellowish- 
color. It contains a trace of iodine -—W. Mayer in Ann. d. Ch. u. Pharm., ci, 281. 

} —-{ mm position of Coprolites in the Rothlic venden (Permian) of north 
emia, occurring in a bituminous slate, at Oberlangenau near Starkenbach, accord- 
ing to A. E. Reuss (Sitz. Wien, 1856, xvas 124).—The unorganic part (25°97 p. ¢.) 
forded Rochleder, in Reuss’s laboratory, | *hosphoric acid 24°43, carbonic acid 13°29, 
ime 49°70, magnesia 5°03, chlorid of so jiut } 5= 100. 99 p.c. of the lime are 
7 posed to be united to the organic material, 17-2, with the carbonic acid, and 22°5 
with the phosphoric acid, the rest of this acid being united with the 5 p. c. of mag- 
> It is remarkable that 74:03 per cent of the whole coprolite is organic. The 
following table gives a comparative view of the composition of different coprolites. 
2 4. 5. 6 
Burdie Fife Burdie Burdie Kosch Oberlan 
house. shire house, house. titz. 

Phosphate of lime, 958 53°6 85°08 83 31 50°89 

Carbonate of lime, 61:00 24°25 78 1511 

Carbonate of magnesia, 13°57 

Sesquioxyd of iron, 6°40 

Alumina, 

Silica, 

Organic material, #18 3°38 3°95 “4 73 74:03 
ater ‘ 
me of organic part, 144 

hlorid of sodium, 1°96 


100°01 7 100°15 100°18 “0s 100-00 
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Nos. 1 and 2 by Gregory and Walker, 3 and 4 by Connell, 5 by Quadrat, 6 by 
Rochleder. 

Phos hatic nodules—A_ phosphatic nodule in the brown coal beds near Roth, 
where are found also remains of plants and fish, afforded the following on analysis 
by Mr. Hassencamp (Leonh. u. Bronn, 1856, 422): Phosphate of lime 45°575, phos- 
phate of magnesia 2°042, phosphate of iron 27-708, magnesia 1°339, lime 4°200, 
alumina 0°625, organic acid 3°334, water 7°500, carbonic acid and loss 7°677 = 100, 
Color externally pitch-black, within honey-yellow inclining to pitch-black. G.=2°313 

Aracontre [p. 448, and II, 1IT].—Leydolt, has examined the structure of aragonite 
twins by polarized light, and published a series of plates of great beauty illustra 
ting the subject (Sitzungsu. Wien, xix, 10, Jan. 1856). In some compound crystals, 
consisting mainly of two crystals, a third is detected in spots or lines through the 
interior; and the component crystals in other cases are very strangely interpene- 
trated by one another. He also shows that in the spines of an Echinus and most 
shells not pearly, the carbonate of lime is calcite; but when the interior is pearly, 
this part is aragonite and the outer calcite. In Meleagrina the shell is mostly 
aragonite. 

Astrakantre? [p. 379].—To this place we refer, with a query, a crystallized salt 
obtained from the soil near Mendoza, South America, by N. H. Bishop, and analyzed 
by Dr. A. A. Hayes (Proc. Boston Soc. N. H, v, 391, 392). It occurs over the dry 
country frem San Luis de la Punta to the foot of the Andes at a depth of from a 
few inches to two feet; and is especially abundant east of the town of San Juan 
It is met with in crystals of indistinct form at the junction of two layers of salt 
Hardness above that of calcite. Soluble without residue in water, affording a solu 
tion which on evaporation at 150° F. leaves the salt with some of the original physic al 
characters. Heated loses water readily: at a red heat fuses quietly to a transparent 
anhydrous liquid, and on cooling, there remains an opaque whit crystalline solid. 
Attracts moisture in the climate of Boston. Composition varying; one sample 
afforded Dr. Hayes: 

S 49658 Na 23°758 ( H 16-420 100. 


This correspon ls to 2 of sulphate of agne i and 3 of sulphate of soda (MgS 


29°712, Nas 52°984), with 74 of water, and affords the general formula (Mg, Na)s-+- 
14H; while astrakanite corresponds to (Mg, Na S+2H, and Mg and Na are in« qual 
proportions. Other analyses gave Dr. Hayes more nearly this result, as follows: 


NaS {eS H NaCl Crenate Ca&Fe, Si Sand 
48°00 84°21 16°42 —— == 100 
45°82 33 18°84 ( 3 0-06 = 100 


15°74 33°% 19°60 3 0°06 = 100 
Dried at 90° F. the amount of water was but 1: r cent, from which Dr. 


Hayes infers that the species may contain normally but 1H instead of 271. 


Bervt [p. 178, and II].—Dr. Heddle confirms (Phil. Mag., [4], xii, 386) the con 
clusion that the Davidsonite of Thomson is nothing but be ryl. 


BISMUTHAURITE, Shepard (Shep. Min., 3d edit., 304).—In particles weighing 
less than a grain; somewhat malleable, like palladium in color, H=25—3. G.= 
i244—129. Structure hackly or subfibrous. With nitric or hydrochloric acid a 
slight reaction, but with the two united slowly dissolves ¢ xcepting traces of a heavy 
white precipitate. BB. fuses as soon as touched by the flame, giving ofi ite fumes 
“oloring the support bright yeliow as long as it is hoi, becoming white when cold; 
the globule crystalline on cooling. By continuing the heat, globule reduced half in 
bulk and comes out pure gold. [Locality not mentioned, but given in Amer. Jour. 
Sei, [2], iv, 281, as the North Carolina vold region. It is also added in that plac e 
that there was a suspicion that the grains were “only a product of the miner's pro- 
cess of separating his gold by means of amalgamation, instead of being a true min 
eral produc tion.’ The author described it in the Jour. SCL 772 a7 e on this account 
and he appears still to recognize the suspicious character of the species, as he has 


put it in fine type in this new edition of his Mineralegy.—p. ] 
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Bismvrarne [p. 33, 503, and I].—The Riddarhyttan bismuthine afforded Dr. F. A. 
Genth (Am. J. Sci. [2], xxiii, 415): 
S Te, and Se trace i Cu Fe Actinolite. 
18°19 ‘83 9-93 — 99°45 
Deducting 1:12 as chaleopyrite, with the actinolite, the percentage becomes, S 18°65, 


Te 0°32, Bi 81:03 = (Bi, Te)S*. 


BismutireE [p. 462].—Analyses of the bismutite of Brewer's Mine, Chesterfield 
District, S. Carolina, by Dr. F. A. Genth, Am. J. Sci. [2], xxiii, 426. The results 
show, like those of Rammelsberg, that the mineral is an impure hydrous basic car- 
bonate of bismuth. Bismutite occurs, according to Dr. Genth, in Gaston Co., N. C., 
along with native gold, in yellowish-white concretions, pulverulent, but sometimes 
showing a crystalline structure 


Burinierk (Antimony ochre) [p. 142].—Bleiniere has been found, according to H. 
J. Brooke (Phil. Mag. [4], xii, 126), in Cornwall, where it has resulted from the de- 
composition of Jamesonite. The composition varies much, Mr. Dick obtained in 
an analysis, Oxyd of lead (Pb) 40°78, antimonic acid (Sb) 47°36, water (H) 11°91. 
Dr. Heddle found, Oxyd of lead 46°68, antimonous acid 42-44, water 11°98; and 
from a brown variety, Oxyd of lead 43°94, antimonous acid with antimonic ochre 
46°70, water 6°625. 


Baooxire [p. 123, and II].—Fine crystals of iron-black color occur in the Grieser 
Valley. D. F. Wiser, Leonh. u. Bronn, 1856, 168.—Kokscharov figures crystals 
of Brookite from the Ural in his Min. Russl., ii, 273. 


Breirsavrtits [p. 53].—Stated to occur at the Chatham (Ct.) Mine in Shep. Min., 
P 320. 


Catcire [p. 435, 503, and J, IJ, I1I]—Q. Sella gives a table of the crystalline 
forms of calcite in a paper “dell’Argento Rosso,” (Accad. Sci. Torino, 1856,) and 
mentions the following planes not given in the Mineralogy. The rhombohedrons 


2 


‘5, 6, (observed in Traversella crystals), 7, 28, -14.—Prisms (omitted in Min.) 
Z 1 + 11 
, 2, i—Scalenohedrons 44 (Andreasberg crystal), 2% (ib.), 19, 1%, 14, 11%, 


5 ‘ 
wie. ‘ | (Andreasberg), — (Traversella), 
2 5 


35 


4 
-1° (Traversella),—} 15455 faces O, -4, 4, R,-2, i2. 
—Analyses of limestones in Kentucky by R. Peter, in Rep. Geol. Ky., 1856. 
Catyprouite [p. 195].—This species is stated in Shepard's Min., 3d edit., p. 288, 
to be probably altered zircon. 


CANTONITE, Pratt—Announced as a new species by N. A. Pratt, in this 
Journal, [2], xxii, 449, and xxiii, 409 It has the external characters and composi- 
tion of covelline, excepting a cubical cleavage, and if a good species, this sulphuret 
(CuS) is dimorphous. Mr. Pratt obtained in an analysis, Sulphur 33°490, copper 
66'205, impurities 0°305 = 100 H=15—2. G=4'18. 

Dr. Genth (this Jour., xxiii, 417) considers the Cantonite a pseudomorph after the 
Harrisite, and through this, after galena. His analyses obtained : 


Ss Se Ag Cu Pb Fe insoluble 
765 trace 0°355 65 604 0107 0°251 0°157 == 99°239 


Cuatcoprre [p 500 ].—Analysis by J. W. Mallet (Shep. Min., 3d edit., p. iii); Si 
39-77, Fe 40°84, Mn trace, Al 8°52, Ca 5°98, Mg 1°97, H 651 = 10259. Purt of the 
lime is supposed to be carbonate ; and probably a small portion of the iron was ses- 
quioxyd. | Dr. Mallet, ina letter to the writer, states that the results of his analy- 
sis are doubtful, “and can hardly be de pended on for even a probable formula,” as 
he had too little of the mineral for a satisfactory investigation.—p. ] 


SECOND SERIES, VOL. XXIV, NO. 70.—JULY, 1857. 
15 


> = 
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Cuatysire [p. 444, and III}.--The massive clayey spathic iron, known as the Bal- 
timore ore, occurs in nodules in a bed of white clay underlying the tertiary on the 
west side of Chesapeake Bay and extends along for fifty miles —C. E. Smith, Pro- 
ceedings Acad. Nat. Sci., Philad., viii, 102. 

Earthy chalybite occurs with the coal measures of Kentucky, especially in the 
lower coal measures, Sp. gr. varies from 3°135 to 36. Owen's Rep, Geol. Ken- 
tucky, i856. 

Cuatuamite [p. 56, 512].—Shepard, in his 3d edition, p. 311, keeps his so-called 
Chathamite separate from chloanthite, and arranges gersdorffite, quite another spe- 
cies, between them. [ According to the analyses, it is only a chloanthite with 12 or 
13 per cent of iron Some Schneeberg chloanthite contains 6 to 7 p.c. of iron.—p.} 

Cueroxiye [Suppl. III.]—Is chiefly phosphate of lead, according to Prof. Shepard 
(Shep. Min. p. 407 and Am. J. Sci. xxiv, 38), in addition to the phosphate of alumina 
and zinc, mentioned in Suppl. III. [This confirms our reference of the species to 
pyromorphite, of which it appears to be an impure variety.—-p.] Color white, 
pinkish within, often greenish or bluish without. Lustre adamantine. Form hexag- 
onal with low pyramidal summits. H.=375. G.=481—See also Genth, this 
Jour., xxiii, 422. 

Cutortre [p. 294, 296.]—The Pennine of Zermatt and Valais, according to M. 
Descloizeaux ( L'Institut, No. 1207), is mostly negative, optically, whilst that of Ala 
in Piedmont is positive, or without action on polarized hight. On optical grounds, 
Descluizeaux unites the leuchtenbergite and white chlorite of Mauleon with the 
positive pennine. While with the type of clinochlore, he would unite on the same 
ground, the hexagonal chlorite of Achmatowsk, Ala, Traversella, Tyrol and Taberg. 
He holds also that the ripidolites, very rich in oxyd of iron, should constitute a 
group apart, comprising the ripidolite with contorted plates of St. Gothard and 
the Grisons, and the scaly chlorite disseminated in abundance in the granites of 
the Alps. 

C. Heusser has examined the pennine of Zermatt with polarized light, but without 
observing any colored rings or the black cross, so apparent in rhombchedral crystals. 
(Pogg. xcix, 174). 

A green chlorite-like micaceous mineral occurring with the margarite of the Tyrol, 
proves on analysis by Hetzer, to contain (Kenng. 1855, 48) : 

Si Al Fe Mg Ca F H 
28:04 23°94 25°50 1574 1°69 0°98 2°30 = 98°19 
22°43 2591 1561 117 
Besides, there is some alkali. Heintz, who describes the mineral, states that the 
composition requires farther investigation, as the analysis affords no good formula. 
[The Corundophilite of Shepard may be identical with this mineral.—s. p. p.] 


Cutorw or Irox.—Scacchi mentions the chlorid of iron, Fe?Cl3, as among the 
products of the recent eruption of Vesuvius (Eruz. Vesuy. 1850-1855); and at 
tributes the yellow color of the lavas about the fumaroles partly to this species. 
Hausmann noticed the species at the same crater in 1819, and describes it as an 
incrustation of a brownish-red color, light or dark, easily soluble in water and alco- 
hol, and vaporizable before the blowpipe. 

I PY 

rhe existence of the protochiorid of iron at Vesuvius was announced by Monti- 
celli and Covelli; but Scacchi did not obtain any sure evidence of its existence there 
in his researches. 


Curysouite [p. 184, and I, IT, III.]—The iron in the analysis by Damour cited in 
the 3d Suppl. should be protoxyd and the water 1°75. Damour’s paper is published 
in the Ann. des Mines, [5], viii, 90. A second analysis afforded, Si 36°87, titanic 
acid 3°51, Mg 50°14, Fe 621, Mn060, H 1719904. The color is brownish red, 
and the powder orange-yellow. G.=3250. B.B. infusible. 

Cinnasar [p. 48, and II].—The Idria quicksilver mine is situated in the Carbonif- 
erous formation. It is distributed through the beds and not in veins, as if it had 
been of aqueous origin rather than igneous. L’Institut, No. 1204. 
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Cray.—A porcelain clay from Jacksonville, Ga., afforded J. W. Mallet (this Jour. 
xxiii, 183): 


Comb’d Si Free Si Al Fe Ca, K,ete. H undecomp. 
89°75 4°85 38°92 0-78 1:03 13°38 0°90 = 99°61 


It corresponds nearly to the formula Al Si + oH. 
Coat [p. 26 and IT].—Many analyses in Owen's Rep. Geol. Kentucky, 1856. 


Cotumsrre [p. 853 and II].—The columbite crystals of the greenland cryolite 
locality have been measured with the following results by Descloizeaux (Ann. des 
Mines, [5], viii, 389). Observed planes: 0, 't, $3, #1, a, 1, 7, 1-3, 2-3, 2-2, 1-3, 2-3, 
9-3, i3, 9-6, 1%, 2%, 7: 40’, O: ti=160° 34’ (observed 160° 30’), it : J= 
140° 20’ (observed 140° 0’), 1-8: 1-3 (over brachyd. edge) 150° 18’ 
150° 30’. 

Hermann announces (J. f. pr. Chem., Ixviii, 65) that the Bavarian columbite con- 
tains tantalic acid (31-17 p.c.) along with columbic acid. He obtained for the atomic 
weight of columbium 6641. Ilmenium, he now merges in columbium, regarding 
ilmenic acid as a compound of two columbium acids, or €b Cb. The columbite of 
Middletown afforded him, Tungstic acid 0°26, €b 64:43, Cb 13-79, Sn 0-40, Fe 14-06, 
Mn 5°63, Mg 0°49 = 99°06. 

According to Oesten (Pogg. xc, 617), the columbite of Bavaria does not contain 
tantalic acid. 

The columbite of Middletown, Ct., has been analyzed by C. F. Chandler (Inaug. 
Dissert.), with the following result (mean of two analyses) : 


76°69 Sn 0°60 Fe 18°23 Mn 314 Ga 0-48=99-24 


giving the simple formula R €b. G.—=5°583, in coarse powder 5593. For the 
Bodenmais columbite he obtained (ibid.) : 
Sn047 W039 Fel722 Mn359 Oa022=9691. G=5$71 

Corrarrre [p. 388 and I, ITI.]—Kenngott (Min. Forsch. 1855) unites the stypticite 
and fibroferrite, under the oxygen ratio for ¥e, S, H, of 8:6: 11=—Fe S2+11H, which 
includes the copiapite analyzed by J. L. Smith (Suppl. I). 

Misy [p. 389], according to analyses by Borcher, and Ahrend and Ulrich (in Hart- 
mann's Zeit. 1854, cited in Kenngott’s Min. Forsch. for 1854) has the same composi- 
tion, observes Kenngott, with the true copiapite analyzed by Rose. Borcher’s spe- 
cimens were pale yellow or citron-yellow, a loose aggregate of crystalline scales, 
from near Goslar. G.=214. H.=15. 


(observed 


Fe Z M 
1. Borcher, crystallized, 38:00 24°24 580 — 30°06 = 98:10 
2. Ahrend and U., cryst’d. 39°44 28-00 2-00 30°64 — 100°08 
3 “ earthy, 38°07 26°03 2°36 1°26 8050 = 98°22 


They correspond to the formula fe? S*+- 18H. 

Correr [p. 17 and II].--The native argentiferous copper of Lake Superior has 
been found by Mr. Hautefeuille to contain mercury. He found in an analysis, 
Copper 69-280, silver 5-453, mercury 0019, gangue 25°248. 13856 kilograms of 
copper gave him 10-906 of silver, 0°038 of mercury, with 50496 of the gangue. 
Comptes Rend., 1856, July, p. 166. 

Native copper in hexagonal prisms, pseudomorphous after aragonite, are de 
seribed by A. Kenngott in Pogg. c, 467. 

Cryoutre [p. 97, and II, I1L]-—-von Kobell, from his researches with the stauro- 
scope, has concluded that cryolite is dimetric.—J. f. pr. Chem., Ixv, 328. 


Danpurire [p. 212, and I, Il.]—Kenngott points out a close relation between the 
formulas of danburite and anorthite. Writing for boracic acid B20%, the analogy 
ls perfect ; at the same time both are triclinic. 

DaTHouite [p. 334, and I, II, [11.]—-Senarmont states (Ann. des Mines, [5], viii, 497) 
that when crystals are sliced precisely parallel to the terminal plane 0, and exam 
ined by polarized light, the colors spread most on one side instead of being uniform 
around, showing that beyond doubt the prism is ob/ique and not a right prism. 
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DEMIDOFFITE, NV. Nordenskiéld, Bull. Soc. Imp. Nat. Moscou, 1856, No.1, p. 
128.—This mineral, from Tagilsk in the Ural, is an amorphous species, related to 
chrysocolla and has gone by the name of blue malachite. It occurs in mammillated 
crusts, and sometimes the layers alternate with malachite and tagilite or other phos 
phates. Color sky-blue, sometimes a little greenish. Streak white. H.==2 nearly 
G.=225. Fracture a little waxy. Transparent only on the edges, but more so on 
being put in water. Porous and adhering to the tongue. B.B, becomes black, and 
in the inner flame melts easily, giving a black scoria with a metallic lustre exter- 
nally. In a glass tube yields water with no acid reaction. With borax fuses in the 
outer flame easily without intumescence, affording a glass at first black and then 
bluish green on cooling ; in the inner flame the pearl is nearly colorless. Each time 
on commencing to re-heat the bead, the flame appears greenish. With salt of phos- 
phorus a skeleton of silica, Composition : 

Al Cu Me 
0°58 33°14 3°15 23-03 (10-22) =100 
0°25 667 O60 20°47 5°73 


Oxygen q 
The rocks at Tagilsk are decomposed along the veins to a great depth. Even to 
a depth of 500 feet, to which the copper mines descend, the rocks are all disin 
tegrated excepting the limestone about the ore. A large isolated block of malachite 
was laid bare in 1848 at a depth of 315 feet. Sometimes the masses of malachite 
have within a mass of native copper, surrounded with red copper and malachite 
and sometimes with Demidoffite, Tagilite, and phosphochalcite. The sulphurets 
increase in proportion as they descend in the mine. 
DecueEnite [p. 361].—Fischer and Nessler have described (Leonh. u. Byonn’s Jahrb., 
1855, 570), a supposed new vanadate of lead under the name of Eusynchite, which 


contains, according to their analysis,— 


V 22°69 V 20°49 Pb 55°70 Si 0-94 loss 0°18 = 100 
affording the formula PbV+Pb¥. It is from Freiburg in Brisgau, where it is found 
in nodular and stalactitic forms. H.=3°5. G.=4 945. Color yellowish red, leather 


yellow ; streak paler. B.B, fuses to a lead-gray globule and yields lead. Easily 
soluble in nitric acid. Kenngott observes (Min. Forsch. for 1855) that supposing the 
acid to be all vanadic, the formula is that of Dechenite, which it much resembles. 

The following note on Araoxene, Dechenite and Eusynchite has been communica 
ted for this Supplement by Pref. George J. Brush. 

Note by G. J. Brush.—Dr. Krantz of Bonn informed me in the summer of 1856 
that v. Kobell’s Arwoxene is identical with Dechenite—that it is m fact the same 
mineral from the same locality. 

Von Kobell in his description of Arewoxene mentions it as occurring at Dahn in the 
Palatinate, while Krantz gave the locality of Dechenite as Lauter Valley near Nie 
der-Schlettenbach. The small village of Dahn is in Lauter Valley near Nieder 
Schlettenbach, so that there is really no difference as to locality. The physical 
properties of areoxene and dechenite, as described by von Kobell and Bergemann, 
are identical. The analysis of dechenite by Bergemann gives its composition as 3 
simple vanadate of lead Pb ¥; but v. Kobell’s analysis of areoxene gives, besides 
lead and vanadic acid, 16°32 pr. ct. of oxyd of zinc. An authentic specimen of de 
chenite obtained from Dr. Krantz, which I have examined, contained a considerable 
amount of zinc, so that there cian be little doubt as to the propriety of uniting the 
two minerals 

The new species Husynchite bears so strong a resemblance to dechenite that I 
was led to make a qualitative examination to see whether it might not also contain 
zinc. My analysis proved the presence of zinc, but the small amount of mineral at 
command was not sufficient for a quantitative determination. It is much to be de- 
sired that some analyst having more of the mineral should make a special examuna- 
tion in regard to this point. 


Diamonp [p. 24 and I].—For some years, says Descloizeaux (Ann. des Mines, [5], 
viii, 304), a variety of black diamond has come from a region of arenaceous rocks 
near Bahia in Brazil, which has been known among lapidaries as carbonate. It 1s 
essentially crystalline, sometimes in small octahedrons, sometimes massive, compact 
or cellular. Specimens as large as a nut have rounded edges, resinous lustre, and 4 
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brownish black, greenish gray, or ash-gray color ; and are evidently worn crystals, 

one of them showing the form of acube. The mineral most commonly found among 

the imported black diamonds or carbonate, are tourmaline, zircon, garnet, brown 

staurotide, rutile, and a black ore of tantalum. Occasionally grains of gold occur in 

the carbonate, showing that the age of the material is that of the gold rocks. 
Observations on the Koh-i-Noor, Amer. J. Sci. [2], xxii, 278. 


Dotomire [p. 441, and I, II].—Twins in the dolomite crystals of Traversella are 
figured by Q. Sella in Studii sulla Min. Sarda, Turin, 1856. 


Dorrenite [p. 427].—According to Dr. F. A. Genth (Am. J. Sci. [2], xxiii, 423), 
dufrenite occurs asa fibrous coating, th to } in. thick, in the greensand forma- 


tion at Allentown, New Jersey. Coior dark leek-green; changing to brown as it 
passes to limonite. Analysis of the green part by C. A. Kurlbaum, Jr. 


£ 32°61 Fe 53°74 Fe 3°77 H 10°49 Si 072 = 100°95 
Oxygen ratio for R, &, fp. H, 0°$4:1610:1828:932. Dr. Genth regards the min- 
eral as containing, through its alteration, some vivianite, and as having the formula 


Fes 477, 


Durrenoysite |p. 77 and I, IT, III].—This is the gray prismatic sulpho-arseniuret 
from the valley of Binnen. Crystalline form, according to Descloizeaux (Ann. des 
Mines, viii, 389), trimetric. One fine crystal 33 mm. long, 12 broad, and 7 thick; 
others smaller. Cleavage brachydiagonal distinct and rather easy ; also basal dis- 
tinct ; also parallel to 2%. J: J=118° 1’; O:1%=149° 1’ for other brachydomes, 
0:41=175° 8’, O: Lt=173° 12’, O: H=171 O:44=168° 45’, 


3 
58 


0: 41=163° 20’, O: 24=155° 24’, O: 24=129° O: 
macrodomes, Gs $i —153 35’, O: Pz? = 160° 28’, O: 157° 3 
0:21=148° 10’, O: 7i=128° 51’, O:2i=111° 56’. Other planes observed, 
ti, ti, gi, 8.4, Ti, Zt, 84, tt, 15%. O: $=149° 55’, 
UV: py=154° 14’.0: P-=160° 6’, O: 8=144° 5’, O: i—134° 36’,O0:i=— 


126° 29°, O: $=116° 15’, O: $=103° 51’, O: 4=102° 10’. Descloizeaux 
also mentions some planes situated obliquely on the angles, whose exact position 
has not been ascertained. 

[he prismatic crystals are sometimes penetrated by dodecahedrons, which accord- 
ing to the analyses of M. Uhrlaub pertain to a variety of tennantite, and it is pos- 
sible that the mineral analyzed by Damour has some traces of mixture. 

Descloizeaux objects to substituting the name Binnite for the prismatic crystals 
(vy. Waltershausen’s sc/eroc/ase), and using Dufrenoysite for the monometric sulpho- 
arseniuret of copper, as suggested by M Heusser, as it would only make confusion. 
He remarks that the name Binnite might better be given to the monometric ten 
nantite-like mineral. 


Ersennicketktes of Scheerer [p. 42].—Named Nicopyrite by Shepard in his Min., 
8d edit. 1856, p. 307. 


Enarerre [p. 87, 506].—An ore of an iron-gray color and trimetric in crystalliza- 
tion, occurring in small grains or imperfect crystals in a compact quartz rock in 
Chesterfield District, S. C., at Brewer’s Mine, is referred with a query to enargite by 
Dr. F. A. Genth (this Jour., [2], xxiii, 420) An imperfect analysis afforded : 


Sulphur 33°78 Arsenic 15°63 Copper 50°59 = 100, 
The ore was discovered by Oscar M. Lieber, Geol. Survey of S. Carolina. 


Eripore [p. 206 and II, I1].—The zoisite of the Saualpe in Carinthia, analyzed by 
Klaproth has been recently examined by Rammelsberg (Pogg. c, 133). The angles 
closely approximate to those of epidote .if the axis supposed by Brooke to be the 
orthodiagonal is the clinodiagonal, that is, if the prism be turned around 90°, 116° 
16’, given as the prismatic angle of zoisite, being nearly the supplement of 63° 8’, 
the angle 7: J of Epidote, and J on the cleavage plane being in the former 121° 52’, 
n the Jatter 121° 34’. Analyses of Zoisite of different localities by Rammelsberg : 
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Si Al Fe Ca Me 
1. Saualpe, 4161 28°90 398 24°78 0°58 =99°75, G.=3'353 
2. Fichtelgebirge, 41:18 3040 283 2487 025 =99-53, G.=3°361 
3. Goshen, Mass. 4098 31°38 251 2446 050 =99'83, G.—=3'341 
4. Sterzing, 40°82 3097 211 2465 024 =98'°79, G.—=3'352 
5. Thal Fusch, 43°52 28°19 3°05 23°60 1°26 =99°62, G.=3 25) 
6. Monte Rosa, 43°74 29°23 318 22°31 0°59, kK 0°93—99°98, G.—=3'280 


The above in each case, the mean of two analyses, after excluding the moisture driven 
off by ignition. Amount of this moisture in 1, 2:09 P. c.; 2,208; 3, 2°25; 6, 367 
6,318. Ox ygen for R, Si, very nearly 1 with epidote, and 
giving the furmula, Ca* Si+ 241 § Si. 

A mangan-epidote from St. Marcel, analyzed by Deville, afforded : 

Si Al Fe Mn Ca Mg 
15°9 19°0 22°38 = 100 
giving the oxygen ratio for R, % Si 6-59 : 1454:1983=1:2:2. 

Ertstivstre [p. 330}.—-The Berufiord crystals gave von W altershausen (Pogg. xcix, 
171), 18:12 (top) = 100° 13’, 7: J = 135° 34’; 22:22 (adjacent over brachyd. 
pyramidal edge) 117° 30’. 

According to an analysis by C. A. Kurlbaum, Jr., the Iceland epistilbite contains 
(Am. J. Sci. [2], xxiii, 421): 

Siss74 Ali710 Peol2 Na20s = 1003 

Evptatyte [p. 181].—Damour refers Zukolite to Eudialyte. The following are the 
mean results of his analyses of these two minerals (L’Institut, No. 1201, Jan. 1857) 

Si Ta Zr Fe Ca Mn Na Cl ign. 
1. Eudialyte, 5038 035 1560 637 923 161 13:10 1:48 1°25==99°37 
2. Eukolite, 45°70 235 1422 683 966 235 11°59 183 


No. 1 gives for the oxygen ratio of k, # Si (incl. Ta) 7°75 : 410 : 2620 —2:1: 6, 
while No. 2 gives 7°92 : 4:14 : 23°99 =2:1: 6. 


FAROELITE, Heddle—The zeolite called mesole (a name too near yay is 
named Fardéelite by Dr. Heddle, and regarded as a distinct species (Phil. Mag. | 
xiii, 53). It occurs associated with mesolite, but is still always distinct from it, ‘= 
in implanted and isolated globules or hemispheres, sometimes overlaid but never 
underlaid by the mesolite. The color is usually bluish white and the lustre decidedly 
pearly, not glassy like the mesolite. It is found at Storr and other places in Skye. 

Analyses by Dr. Heddle: 


Si Al Oa Na If 
1, Storr, 41:32 23°44 11°54 577 13°26 = 100°33 
2. Portree, 41°20 30°00 11°40 4°38 13°20 = 100°18 
3. Uig, 43°17 29°30 9°82 5°33 12°40 = 100-02 


The formula which has been written for mesole [see Min. p. 328] corresponds to the 
oxygen ratio 1: :5:% (ratio deduced by Be rzelius ), and this is derived by Dr. 
Heddle from his ‘analyses. In the analyses of the mesole of Annaklef by Hisinger 
and that of Bombay by Thomson, 1R = 4Ca +iNa; while in that of Faroe accord 
ing to the analyses of Berzelius and Dr. Heddle, 1R = 20 at$Na, The percentage 
corresponding to the formula is, Silica 42°45, alumina 28-27, lime 10-29, soda 575, 
water 13°24. 

[The Hauenstein zeolite, mentioned in Min. p. 328, under Mesole, is stated by 
Haidinger (as Dr. Heddle observes) to be natrolite coated with comptonite. (See 
Haidinger’s Handbuch, p. 529.) Haidinger on the same Pag re refers mesole to Thom- 
sonite. Berzelius writes for mesole, (from the ratio 1: 5: 4%,) the formula 


Siz Si+ 6H] + Ca’ Si?+ 3 Sit olf). 


The second analysis above by Dr. Heddle cor responds rather better with the ratio, 
1: 3:44:24 (that of a hydrous nepheline)=R2 Si + 241 Si+ 5H (in which 2R = 
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¢Na-+ 1}0a) = Silica 40°25, alumina 29°83, lime 10:84, soda 6:00, water 13:08 = 
100. Still, the other is probably the true ratio for the mineral.] 


Freistesesite [p. 79, and III).—The Freslebenite of Hiendelencina in Spain, ac- 
cording to Mr. Escosura (Revista Minera, vi, 358, Ann. des Mines, [5), viii, 495), 
occurs with silver glance, red si!ver, spathic iron, iron and copper pyrites, blende, 
galena, antimony glance and other ores of lead and silver. G.=56--5-7. H=2°. 
Form trimetric ; the prism is striated and terminates in a brachydome of 120° (top 
angle). Consists of 

Sulphur 17°60 Antimony 26°83 Lead 31°90 Silver 22°45 


Gapoinite [p. 211]—Hermann points out the homeomorphism of gadolinite 
and euclase. Both of these species contain glucina, and the oxygen of the bases ex- 


ceeds that of the silica, the formula corresponding most nearly to (R3, sit, like 
that of euclase.—Het. Min. Syst. 


Gatena [p. 39, 506, and IT, III].—Schwarz has found 6°02 p.c. of cadmium in a 
galena from Altenberg.—xxxii Ber. der schles, Ges. f. vat. Cultur, 277, in Kenngott’s 
Min. Forsch. f. 1855. 


Garnet [p. 190, and I, II, III].—Analyses of garnet by Damour (L’Institut, No. 
1198, Dec. 1856): 
Si Al Fe Ca Mg _ Ti203 
1. Black, from Frascati, 35°84 624 2812 382°72 104 1:04=—100. 
2. Bottle-green, Zermatt, 3603 124 3005 3214 054 —-=100. G.=3°85 
Damour attributes the color of the first to the presence of the titanium, either as 
oxyd, or titanic iron. 


Gipssire [p. 134, 506].—The hydrargillite or crystallized Gibbsite is not hexago- 
nal, according to the examinations of Haidinger 

R. Hermann in his “Heteromeres Mineral-System,” continues to describe the 
Gibbsite as sometimes containing a large percentage of phosphoric acid and there- 
fore a species of doubtful composition, notwithstanding that specimens from Rich- 
mond, Mass. have been repeatedly analyzed in this country with reference directly 
to the phosphoric acid, and none found, or only a trace. Recently a mine of limon- 
ite in Chester Co., Pennsylvania, has been found to afford a stalactitic mineral some- 
times exceedingly like Gibbsite in external appearance, which is in fact wavellite. 
t is hence easy to see how M. Hermann may have been led into error, but less so, 
to comprehend why he and others abroad should persist in it. 


Gtavconrre [p. 288, and II).—The green grains of the greensand from the chalk 
formation in Westphalia afforded W. v. der Marck (Verh. d. nat. Ver., Bonn, 1855, 
263): 

Si ‘AY Fe Mg K ii 
53°46 5°00 21°78 621 8°79 [4°76] = 100. 

Greensand grains from Coal Bluff on the Alabama river and Gainesville, Alaba- 

ma, afforded J. W. Mallet (this Jour., xxiii, 181), No. 1, a mean of two analyses: 

Si Al Fe Ga Mg K Gf 

1. Coal Bluff, 5756 656 2018 104 170 488 8&17=—=100°04 

».* “ 5891 548 1924 O71 O87 458 817, Pyrites 146—= 99-42 
3. Gainesville, 58°74 471 2106 O92 148 3826 979==99°°6 

11°85 p.c. of the silica in No. 2, insoluble in carbonate of soda, and in No. 8, 
23°89 p.c. With the Fe in No. 3, traces of ¥e. G. of 1, 2297, of 3, 2:349. 


Grapatre [p. 29, and IT].—On artificial or furnace graphite, by K. C. von Leon- 
hard, Leonh. u. Bronn, 1856, 398. The object of the paper is to show the great ex- 
tent to which graphite has been found in furnace slags or other furnace products, 
and point out the Senin of the fact on the graphite of crystalline rocks. 


Gypsum [p. 377, and II, III).—A mineral from Bovenden near Gottingen, which 
had been called flesh-colored heavy spar, on examination by Dr. C. Schindling, turns 
out to be gypsum mixed, within, with anhydrite. G.=249.—Leonh. u. Bronn, 
1856, 664. 


— 
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Haraisire {Suppl. IIT).—N. A. Pratt describes the mode of occurrence and char- 
acters of this cubic copper glance in this Jour., xxiii, 409. 

Dr. F. A. Genth, in the same volume, p. 415, states reasons for supposing the 
Harrisite to be a pseudomorph after galena, and mentions an example of this species 
of pseudomorph described by Breithaupt in his Paragenesis as occurring in Saxony, 
Dr. Genth obtained in bis analyses 

Ag yu Pb Insol. 


0-272=98-928 


0°07 0°056 


0-164 i775 0°66 7—99'702 


9 


Prof. C. U. Shepard sustains Harrisite as a species, in this volume, page 40. 


Hartite [p. 473].—The figure given on page 473 for a crystal of this species be 
longs to Scheererite and was so published by Haidinger. 

G. A. Kenngott has examined some microscopic tabular crystals of hartite obtained 
from an alcoholic solution (Jahrb. k. k. Geol. Reichs., 1856, p. 91), and found the angle 
of the plates about 994° and 804°; the acute angle of the plates replaced, making 
the base hexagonal: the angle this side forms with the longer side of the hexagon 
is 1174°, with shorter 143°. The hartite has been found in Brown coal at Rosenthal 
near Koflach in Styria. The largest pieces are three-fourths of an inch through. 
Cleavage perfect in one direction. Haidinger describes the cleavage as perfect par- 
allel to the base of the crystals. Grayish-white to colorless; vitreous lustre but 
: hree specimens) Kenngctt, 


pearly on a cleavage surface. G=1-036, 1:054, 1-060 
when pure. Melted on 


1041 Baumert. Fuses, according to Baumert, at 72° C. 
paper it leaves a stain which is wholly dissipated with more heat. Composition, 
according to Baumert, Carbon 87°77, hydrogen 12°26 (mean of results)=100°03, cor- 
C3H5=carbon 87°80, hydrogen 12°20, the same that was 


responding to the formula 
deduced by Schrétter for the hartite of Oberhart. 


Hematite [p. 115, 506, and II, I1I]—Pseudomorphs of hematite (specular iron) 
after octahedrons of magnetite occur in granite near Schénberg, in Northern Mora- 
via. They resemble Breithaupt’s Martite-—E. F. Glocker, Pogg., xevi, 262. 


Hessire or Tetturic Sitver [p. 44 and 506 ].—Kokscharov observes (Min. Russl., 
ii, 183) that hessite occurs in fine, or rarely coarse, granular masses, with an even frac- 
ture and no distinct cleavage. G.—=8°565, Rose. It occurs with blende, copper and 
iron pyrites, and sometimes telluric lead 

Telluret of silver has been found at Georgetown in California, according to W. P. 
Blake (this Jour., [2], xxiii, 270). It tesembles silver glance, and is mixed with ga- 
lena and native gold. The texture is compact and not granular. The blowpipe 
trials of Mr. Blake obtained telluric acid, and this result has been repeated by Prof. 
G. J. Brush who obtains for the specific gravity [communicated] 8°33. It is not cer- 
tain that the species 138 identical with hessite, although quite probable. 

Hevtanpite [p. 330].—Descloizeaux confirms on optical grounds, the union of 
Jeaumontite with heulandite.—L Institut, No. 1207. 


Hornsienve [p. 170, and I, II, I11].—A columnar or fibrous mineral from Danne- 
by A. Erdmann, has been named Dannemorite by Kenngott (Min. 
Forsch., 1855). Yellowish-brown to greenish-gray. G.—=3°516. B.B. becomes black 


mora, described 


and fuses on the edges. Contains— 
Si Al N Fe 
48°89 1°46 73 2-95 38°21 
Oxygen, 25°38 0°66 2 8-48 
It is nearly pure iron-hornblende. 
Crocidolite occurs in the Minette of the Vosges (see under Mica beyond), accord- 
ing to Delesse (L’Institut, No. 1216). It gave him: 
Al Fe Mn Ga Me Na K Cl p 
trace 25°62 050 110 1014 569 O89 252 O41 
Oxygen, 55 583 O11 O31 3°92 146 007 
giving the hornblende ratio for the oxygen of R and Si, 4:9. Crocidolite appears 


therefore to be a hornblende. The African variety contains more water. 
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HYPOXANTHITE, Rowney.—The “Sienna earth” has thus been named by T. 
H. Rowney (Ed. Phil. Jour., [2], ii, 308), It is a brownish-yellow ferruginous clay, 
probably amere mixture. G.=3'46. B.B. infusible. Analysis obtained, 5i 11°14, 
Al 947, #e 65°35, Ca 053, Mg 0°03, H 13:00 = 99°52. 

Iopinr.—M. Bornemann states that he has proved the presence of iodine in a free 
state in the vapors of the fumaroles of Vulcano (north of Sicily)—L’Institut, No. 
1205. A white paper was turned blue by the gases, and iodine was found to have 
the same effect on the paper, 

]—Occurs in Russia in the Altai at the mine 


Kerarcyrite or Horn Sitver [p. 92 
also at the mine Krukowskoi, 


Smeinogorsk in pieces sometimes two fingers thick ; 
Kokscharov, Min, RussL, ii, 284. 

Lantuanite [p. 456, and I, III].—Analysis by Dr. F. A. Genth (Am. J. Sci. [2], 
C 21:08, £a 54°95, H (from the loss) 23:97=100. G.=2-605. In an- 
Announced by 


xxi, 425), C 
other trial, Ga 5483. Confirms the examination by W. P. Blake. 


Prof. Shepard as occurring at the Canton Mine, Georgia, in this volume, p. 43. 


LauMonTITE [p. 307].—The Laumontite of Sarnthal near Botzen in Tyrol, has been 


Si Al Fe Ca Na It 
1. 54:025 22405 0194 11°775 1°309 10°993==100°701. G.—=2°280. 
2 §3:328 20°775 0336 12185 2538 10448 99°610. 
3 54484 21562 O274 12146 12°185==101°7387. 
4 53°16] 22°757 0149 3316 11899100616. G—2310. 


foliated aggregate, somewhat altered; 2, fine crystal fragments; 


No. 1, crystalline- 
Oxygen ratio 


8, still less altered, the fracture showing an especially fresh surface. 
in land 2, for R, # Si, H, 1:3:5 oe for 3 and 4,1:3:8:8, the last giving the 
Laumontite formula, excepting a deficiency of water, viz. Ca Si2+s3Al Si? +9oFf. But 
supposing that the Laumontite loses part of its water at 100° C., which H. Rose 
asserts, and estimating the water existing near that temperature, the three trials 
afforded 15 759, 16194, 15°338 p.c. of water, giving the usual formula, or the above 
excepting 12H in place of 9H. Prof. Naumann has found the angle of the prism 
to be 86° 15’, confirming the conclusion from the analyses that the mineral is Lau- 
montite 

The Caporcianite of Savi, Gericke observes is probably nothing but a Laumontite 


which has lost part of its water. The angle also in Leonhardite, according to 


srooke and Miller, is 86° 15’. 
The zeolite, from the Island of Skye, analyzed by Prof. Mallet (Am. J. Sci., [2], 


xxii, 179), has been shown by Dr. He jdle (Phil. Mag. [4), xii, 552) to be Laumontite. 


Laumontite occurs at that locality in veins about one inch in thickness, having a 

granular structure arising from an aggregation of minute crystals. 
Native Leap [p. 17 and IIT] —Native lead, according to G. A. Stein (Wohler, in 

Ann. d. Ch. u. Pharm., c, 127), occurs in Mexico, at the mine San Guillermo, near 


Perote (Vera Cruz). It occurs in lamin in a thin foliated galena which contains 


2 to 3 ounces of silver to the hundred weight. 

LevcopHane [p. 182, and II).—Rammelsberg (Pogg., xcviii, 257) refers leucophane 
to melinophane of Scheerer. Analysis afforded him: 
Si Be Al Ca Mg Na K F Of 
1. Lencophane, 41703 1070 143 233 7 11°26 O30 657 —~-—]0043. G.—2 964 
* Melinophane, 4366 11:74 157¢ 26°74 l 855 140 573 030=> 9930. G.=—3 018. 


« With traces of Fe and Mn. 


The oxygen ratio for R, &, Si in 1. is 965: 7-26: 2442, and in 2, 10°07 : 8:17 : 22°67. 
But supposing the fluorine united to the sodium, it reduces 1 to 6°71 :'7-26 : 24-42; 
and 2 to 7°64: 8°17 : 22°67, approximating to the formula Ca’ Si*+ He Si-+NaF. 

{Supposing the fluorid of sodium to act as a base in the silicate, like the prot- 
oxyds, and reckoning together the fluorine and the oxygen of these bases, the pro- 
portion becomes for l, 14°95 : 7°26 : 24°24: for 2, 14°68 : 8°17: 22°67. And in this 
SECOND SERIES, VOL. XXIV, NO. 70.—JULY, 1857 
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e 
analyzed by H. Gericke, as follows (Ann. Ch. Pharm, xcix, 110): 
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case, the ratio, between the oxygen of the silica and the oxygen and fluorine of the 
bases, is nearly 1: 1, as in idocrase and epidote, and the formula nearly 2R8Si+RSi, 
like that of mellilite. Descloizeaux has stated that melinophane is optically uniaxial, 
like idocrase, while leucophane is trimetric; and this throws doubt over the inden- 
tity.—D 


Lievrite fp. 262).—Planes and angles of an Elba crystal according to Descloi 
zeaux (Annales des Mines, [5], viii, 402).—O, 11, 82, 7, 38, 22, #2, 1, J, 22, é2, 33, 
i3, i4, 2%, % J: J=112° 88’, calculated from the observed angles of the dome 
1% and octahedron 1, both affording good faces ; but about 111° observed. O: li= 
146° 24’, 0: 188° 29’, 1:1 (brachyd.J=117° 27’ (observed 117° 28’ to 117° 


31’); 1:1 (over base) 102° 48’ (observed 102° 44’ to 102° 52’). A full table of 
angles of the planes is given in the article. 

Analysis of the Lievrite of Herbornseelbach in Nassau, by E. Tobler (Ann d. Ch 
122) 

Si Fe Ie Mn Ca 
33°30 22°57 24:02 6°78 11°68 1°12 = 99°47 
which corresponds to the formula 3(40a3+3Fe*) Si+2FeSi. It occurs in crystals, 
mostly of the form @-3, 1; also columnar and massive. H=6. G= 


3711, or less than other lievrite, owing to the presence of manganese. 

Liwontre [p. 131, and I1).—Analyses of limonite of Kentucky, by R. Peter, in 
Owens Rep. Geol. Ky., 1856. 

Linn £1Te [p. 67).—Analyses (1.) of Copper-linmeite (or Carroilite) from the Pa- 
tapsco Mine, Maryland; and of Nickel-linnwite (or Siegenite) (2, 3,) from Mineral 
Hill, Md., and (4) from Mine La Motte, Missouri by Genth (this Jour., xxiii, 418): 


~ Cu Ni Co Fe 
1. Carrollite, Md. 41°71 17°55 1:70 38°70 0°46 Quartz 0-07—=100-19 
2. Siegenite, “ 39 70 2°23 29°56 %5°69 1°96 Insol. 0°-45=— 99°59 
3. 41-15 3°63 50°76 3°20 1-26=100 
1. Siegenite, Mo. 41°54 — 30°53 21:34 337 7 1:07, Pb O-39— 98-24 


In 2, the copper and iron indicate the presence of 6°42 p. c. of chalcopyrite, and in 
3, 10°49 p.c. These ores dissolve slowly in nitric acid without a separation of sulphur 


Maenetirte [p. 105).-—Professor Néggerath has described a specimen of spathic 
iron changed to magnetite (Bonn. Verh. d. Nat. Ver., 1856, p. xxvii). It was from 
Alte Birke near Siegen. 

ManrGarite (p. 300].—Six-sided tables occur in the Pfitsch valley, Tyrol, accord- 
ing to Girard (Zeitsch. f. ges. Nat., v, 301, in Kenngott’s Forsch. for 1855). Analysis 


by Faltin 


Si Al Fe Ca M gz Na K F H 
29°57 62°63 161 10°79 0°64 O74 0-44 0-13 3°20=—=99-75 
Marey.ite [Suppl. amorphous black copper ore described by Sh« pard 


is appare ntly an impure atacamite. In an imperfect trial, Shepard obtained, Cop 
per 54°30, O and Cl 36°20, H 9°50; and the atacamite contains copper 59-0, O and 
Cl 28°3, water 12°7.—3. D. b. 

Mica [p. 217, and I, II].—The rose-colored mica of Goshen, Mass., has been ex- 
mined by J. W. Mallet (this Jour., xxiii, 180), and found to contain less than one 


a 
per cent of lithia It afforded him, K 9-08, Na 0-99, Li 0-64. Calculating from 
the loss, this mica gave 1°89 p. c. of fluorine. In the blowpipe trials of Prof. Silli 
man Jr., in 1848, he found little lithia, and on this authority the Mineralogy states 
(p 927), as observed by Prof Mallet, that the mica might not be lepi lolite, 

Vecuvian mica has been examined crystallographically by Kokscharov (Min. 
Russl., ii, 126, 291) The erysta!s are much iike those of muscovite, being seem- 
ingly oblique [nearly like fig. 409 Min. p. 221] with O: /=98° 382’, and O:e= 
106° 534’. But taking the form as trimetric, these lateral planes are planes of the 


octahedrons 2 and 1. There is also the clinodome 4%, the faces inclined to P 114° 
29’ 3ut Kokscharov shows that the planes 4% and 1 have a simple axial ratio, 
such that ji: O is the same angle as 0:1, or 106° 534, [a necessary result in 4 
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prism of 120°}, and hence questions whether the form is not hexagonal. Examined 
optically it gave a simple black cross.—Grailich gives for the angle between the op- 
tical axes in a Vesuvian mica of a pistachio and clear green color, 1°: brownish- 
green, 2°; bluish, 3°; greenish black in pumice, 4° (Krystallog., p. 284) 

' The composition by Kjerulf’s analysis of green Vesuvian crystals, is (J. f. pr 
Ch., Ixv, 190): 


Si Al Fe Mg Na K ign. 
14°63 19°04 4°92 20°89 2-05 6°97 0-17——98-67 


Specimen probably impure from mixture with augite. Other Vesuvian micas have 
afforded the composition of biotite, and this may be simiiar. 

A biotite, one of the constituents of a rock from the Vosges called Minette (con- 
sisting of biotite and orthoclase, disseminated in a feldspathic base, and containing 
also hornblende, and occurring in dykes intersecting even the Devonian), has been 
analyzed by M. Delesse, who obtained (L’Institut, No. 1216, April, 1857): 

Si Al Mn Fe Fe Ca Me K Na Li F TI 
41:20 1237 167 603 348 163 19:03 794 128 022 106 290=9881 
\fording him the formula R? Si+# Si. 
The biotite of Sliidianka, near Lake Baikal, has the form of some muscovites, the 


sides of the tables consisting, according to Kokscharov (Min. Russl., ii, 145), of two 
planes [like the two J and e in fig. 409, Min., p. 221], regarded as the two pyramids 
land 2; O:1=about 107, 0: 299 In another crystal there is between O and 
l the pyramid $; O:}==132° nearly. The mica is biaxial, but the angle between 
the axes is very small. 


A pseudomorph of mica after orthoclase, from Lomnitz, afforded yon Rath (Pogg. 
xevil, 280) 


Si Al Fe Ga Mg Na K H ign. 


1. Mean of results, 1904 2901 556 O17 O75 O50 11:19 116 349=100-87 
2. Unaliered orthoclase, 66°66 18386 046 036 O21 301 1112 —- 050=101'18 
The oxygen ratio for the mica is R : ®: Six=1: 4°83: 10°74. The ratio is peculiar for 
amica, being known thus far only in one of uncertain iocality analyzed by Ram- 


melsberg fsee Min., p. 224, anal. 8], and a mica pseudomorph after scapolite analyzed 
by von Rath [see Min., p. 204, anal. 13, in which place CaC=11°11 should be added]. 
—This last analysis, omitting the CaG, becomes 

Si Al Fe Ca Mg Na K iH 
. Mica pseud., 49°5 27°5 —— 150 — S80 —=100 
Unalt’d scapolite, 5055 2829 550 243 O41 126 762 391= 99°97 


[The orthoclase mica has nearly the augitic ratio of 1: 2 for the oxygen of the bases 
and silica. ] 

MORONOLITE, Shepard.—In Shepard’s Min., p. iv, is the description of some 
ovoidal or flat concretions under the name moronolite (from ywgos, a mulberry). The 
concretions were obtained from the under side of a mass of gneiss. They have a 
coating of impure hyalite, and with it “is intermixed what appears to be an oxalate 
and carbonate of lime,” of a yellowish color; H.=3°5, G.=2°62; in a tube yields 
water with some organie odor. In platinum forceps blackens and becomes mag- 
netic; the globule after a few hours in the air gathers moisture which has the taste 

f sulphate of iron. [No reactions are given which prove that oxalic acid is present, 
and there is no analysis of the substance as to any of its ingredients. It is difficult 
to see on what its right to being considered a species rests.—s. p. p.] 

Motyspenite [p. 66, and I].—According to Kokscharov, the crystals of molyb- 
denite are monoclinic or perhaps trimetric. He figures hexagonal plates which are 
compound crystals made up of six sectors by as many radii, with striz at right 
angles to the sides of the hexagon. Min. Russl. ii. 

NEPAULITE, Piddington—A mineral described by Piddington in the Journ. 
Asiat. Soc. Bengal, 1854 (Kenngott’s Min. Forsch. for 1855). The results of the 


analysis are much against the species. They are, Si 360, S 160, Bisi? 54-80, 


Cu and G 22-96, Fe G 25°62, Ge 9:40, Ha 2°80 with a trace of silver =100'78. H= 
5-6. G=45. Metallic in lustre, granular, slightly foliated. Powder grayish-black, 
not magnetic, B.B. infusible. Found in masses three-fourths of an inch thick, with 
quartz, orthoclase, a cerium ore, chlorite 
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NITRAMMITE.—Prof. Shepard (his Min. p. v) gives this name to nitrate of 
ammonia, which he states he has detected in the nitrous earth of the cavern at 
Nicojack, Tennessee. 

Opat [p. 151, and IT[).—Prof. Shepard describes under the name of Glossecollite, 
a milk-white hydrated silica, for which he writes the formula 5i H, and states that 
it loses 17 per ‘cent of w: ater by ignition. [This is the composition obt: ained by von 
Kobell for the Michaelite (Si 83.65, TI 16* 35)). It occurs earthy compact and white 
or brownish, yellowish; adheres to the tongue (to which the name Glossecollite 


alludes), H=2—25. G.=22 (but 17 if previously varnished). It constitutes a 
seam an inch thick in a siliceous rock belonging to the Upper Silurian, and “ appears 
to have originated in the alteration of a layer of hornstone.” Found 24 miles seuth 


of Rising Fawn, Dade Co., Georgia. Shep. Min. p. iii. 
Patiapium Ocure.—The palladium ochre, which has still a doubtful existence, is 
called Palladinite in Shepard’s Min., p. 408. 


PARASITE.—A name given by O. Volger to a borate resulting from the altera- 
tion of boracite, probably containing magnesia, water and boracic acid. It is in 


feathe ry crystallizations within the boracite crystals, and is optically biaxial probably. 


—Pogg., xcii, 77. 


ParastILBite [p. 332].—Von Waltershausen adds the following to his description 
of this mineral ( han xcix, 170) —Form trimetric, resembling epistilbite [see Min, 


p- 330], 14: 1% (top) =110° 51’; 22 : 22 (over brachyd. pyramidal edge) 136° 38:7’. 


PARATHORITE, Shepard—Described by Shepard (Shep. Min., 287) as occur- 
ring in minute pitch-black crystals, which are square prisms (ii) with truncated 
lateral edges (/), and pyramidal terminations; the pyramids consisting of the 
planes of two octahedrons m and m’, in the same vertical series with J. m (face of 
the terminal octahedron) : ii==130°: J: ii: ti=—90°. Faces 
bright. Cleavage imperfect. H.=5—6. B.B. infusible but t turns brownish-red, and 
has a semi-fused aspect at the point most heated ; with borax fuses easily to a glass 
colored by iron. Found at Danbury, Ct. with danburite and oligoclase, and named 
from a supposed resemblance to thorite. 

{This mineral was first described by Prof. Shepard as Thorite in the Proceedings 
of the American Assoc., iv, 321 (New Haven meeting). The crystal figured is ther 
stated to be 54, in. long, and but one of the octahedral planes m’ was observed, 
m:tiis there given as 120° and not 130°. The form was obscure and irregular as 
the angles given shew, since 98° for m:m would not give 120° for m: ii; moreover it 
would give 158° 7’ for m: J (the prism), while 160° is stated to be the angle of m:m’, 
making m’ nearly coincident with /, which it is far from being in the figure. Having 
examined minute crystals of this mineral from Danbury, I find the form to be tn 
metric, the crystals being either rhombic or rectangular prisms. One of them, a 
rectangular prism with re jlaced edges, has a general resemblance in the terminating 
planes to the form figured by Professor Shepard, although too indistinct, owing to 
the curving surfaces of a considerable part of the summit to be satisfactorily figured. 
Another, a very regular rhombic prism, having the acute edges truncated, gave for 
the prism the angle 128°; and for the prismatic planes on ii 116°. The crystals 
vary in color from pitch-black to translucent garnet-red, and even in the black crys 
tals splinters or thin edges have often a ruby translucence a little like rutile. They 
are very commonly imbedded in the Danburite. The following are the blowpipe 
characters as communicated for this place by Prof. G. J. Brush.—s. p. p.] 

Note on the blowpipe characters of Parathorite, by G. J. Brush—In the matrass 
decrepitates slightly, but does not appear te contain water. In the platinum forceps 
glows, fuses with difficulty on the edges, and becomes paler. In borax dissolves to 
a bead which is yellow (due to iron) while hot, and colorless on cooling. With salt 
of phosphorus gives a bead in the outer flame, which is yellow while hot and color- 
less on cooling. In the inner flame the bead assumes a delicate violet color (titanic 
acid?). Hardness about 5. The crystal examined minute. 

Pennine.—See Chlorite. 

Perorskite [p. 345 and II).—In mentioning the remarkable locality of Perofskite 
found in the valley of Zermatt, in Supplement II, it should have been added that 


— 


— 
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this new discovery was made by M. J. A. Hugard, assistant in the mineralogical 
department in the Muséum d'Histoire Naturelle, Paris. Some of the crystalline 
masses obtained by him were as large as the fist; and while black externally, they 
are pale brownish-yellow to nearly colorless within. The crystals are peculiarly 
fine and of interesting forms. The rock or gangue is a talcose schist of a greenish 
color. 

Prauzrre [p. 469, and III)—Kenngott gives a fuller account of the piauzite of Tuf- 
fer in the Jahrb. k. k. Geol. Reichs., 1856, p.91. The color of this slaty coal-like 
resin is brownish to greenish-black; the thinacst splinters colophonite-brown by 
transmitted light. Streak light to amber-brown. G.=1°186. 

PircHBLENDE [p. 107).—The coracite of LeConte is referred to pitchblende by 
Dr. F. A.Genth. Analysis afforded (Am. J. Sci. [2], xxiii, 421): 

Fe Al Me Oa Pb Si 
4621 1647 3°51 0°52 0°56 5°33 739 13°15 614 = 99°28 

The ratio of oxygen in UO to U203 is very near 1: 4. 

PiumBic Ocure [p. 109].—The Plumbic ochre occurs with native lead in Mexico 
at the mine San Guillermo [see Lead] in granular masses of brownish-red, grayish or 
yellowish color; G.=7-98—7°83. Composition according to Dr. Pugh— 


Pb Fe Cc Si S and loss 
92-9] 5°57 trace 0:14 
92°40 4°85 1°38 0°14 1°23 


. 
[This appears to be the same announced by Prof. Bailey.—See Min., p. 109.] 


PiumBo-REsINITE [p. 431].—-Under the name of Hitchcockite [Suppl. IIT], Shepard 
has described (Min., p. 401) a mineral related to Plumbo-resinite. It occurs at the 
Canton mine, Georgia, upon the joints of mica slate, in thin coatings somewhat bo- 
tryoidal, with the aspect of allophane, and either white or bluish, yellowish or green- 
ish; transparent to translucent; streak uncolored. H.=2°75—3. G.=2-909. Ina 
tube yields moisture. B.B. phosphoresces brightly but is infusible ; a rich blue color 
with nitrate of cobalt; with soda yields zinc. Dissolves without effervescence in 
warm nitric or hydrochloric acid. Loses 29°45 p. c. at full ignition. Inferred to be 
a hydrated phosphate of alumina with oxyd of zinc. 

Dr. Genth’s examinations (Am. J. Sci., xxiii, 424), obtained the following result. 
G. (at 20° Cels.) about 4-014. With soda on charcoal yields lead and lead incrusta- 
tions. Composition : 

29°04 090 18°74 20°86 1°44 1°98 0°04 0-48=—99-02 
24°69 0°68 21°65 1-49 1-11 

Oxygen ratio for Pb, & B. TH, 2:08 : 12°18: 10°50 : 18°55. 

[The compound is analogous to that of plumbo-resinite, consisting of hydrated alu- 
nina with phosphate of lead. But the proportions vary in the plumbo-resinite and 
it is a question as to the definite compound it contains. The same doubt rests over 
the Canton mineral. 

Prof. Shepard has urged (Am. J. Sci., xxiv, 41) that Dr. Genth had not a speci- 
men of the true Hitchcockite; but Dr. Genth has confirmed his determinations 
(ib. p. 133) with a specimen of the mineral recognized as such by Prof. Shepard. 
Plumbo-resinite, according to Prof. Shepard, occurs at the Canton mine. 

Damour in his paper on Plumbo-resinite (Ann. des Mines, [3], xvii, 191) shows 
that Berzelius must have precipitated the phosphoric acid along with the alumina 
and oxyd of lead, and so foot sight of it. In one respect, he observes, the analyses 
agree,-—in the proportion of 1:1 between the oxygen of the water and alumina, 
while the proportion of alumina varies. Damour made three analyses of the 
Plumbo-resinite of Huelgoet agreeing in these respects: 


Pb Al II Ca Fe S ppc 
1. 35°10 384-32 18°70 8 06 0-80 0°20 0°30 2:27 = 99-75 
2 62:15 11:05 618 12-05 025 824—= 99-92 
38. 70°85 2°88 124 1°18 —— 040 918=99°73 


f 
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Dr. Genth’s analyses for the Hitchcockite differ from these in affording a proportion 
of 2:5 between the oxygen of the lead and phosphoric acid, and of 2:3 between 
that of the alumina and water, which would be a difference of importance if fur- 
ther analyses should prove that the composition is constant, which is hardly to be 
expected.—p. | 

Pyrarcyrire AND Provstrre [p. 77, 78].—From a paper by Q. Sella (Acad. Sci. To- 
rino, 1856), we cite the following cryst uline planes of Red Silver, not mentioned in 


the Mineralogy.—Rhombohedrons 3 —4,-1, —$, -14. —Prisms, 
5 3 
i>, Also —#35, a 13, +5, 4,2, 2 12, 
5 Ay. 92 93 5 5% 9 2 § 3 os 5 41 
17, 14, 13, 16, 8, -22, -25, 105, 5-49, -42, 45 44 43, 
23 19 17 11 12 21 
, 23, -45, °, Faces of composition 0, 4, 


Pyrires [p. 54, and I] --Twins of pyrites of Traversella, etc. figured and de- 
scribed by Q. Sella in Studii sulla Min. Sarda, Turin, 1856. 

Pyromorpaite [p. 400, and IT) —Pyromorphite altered to galena and cerusite, at 
the lead mine of Kautenbach near Berncastel, by Dr. Gergens, Leonh. u. Bronn, N 
Jahrb., 1856, 135. 

Pyrgmetane (Suppl. IIT].--According to Shepard (Shepard's Min., $d edit., 253 
B.B. infusible, but turns black and becomes opaque. It is soluble in the fluxes with 
the reaction of titanic acid and iron. [The statement as to the composition given 
by Prof Shepard (“essentially a titanate of alumina and iron with traces of lime 
and glucina‘ with zirconia ?”) is not deducible from any reactions published by the 
author.—p.! 

Pyrrocatore [p. 345, and IT].—Analysis of the fluo-pyrochlore of Miask by Her- 
mann (J. f. pr. Ch., Ixviii, 96):_-@b 46:15, Cb 14-68, Ti 4-90, Oe. Fa 15°23, ¥ 0°94, 
Fe 2:23, Ga 9°80, Mg 1°46, K 0°54, Na 2°69, F 2°21==100°83. 

Quartz [p. 145, and IT, I1L]—Naumann has given in Leonh. u. Bronn, 1856, p. 
146, a review of the crystalline forms of Quartz determined by Descloizeaux, sub 
stituting his own symbols. They are as follows [see Min. 145, and figs. 344, for 
positions of planes.] 

> i 2 198 7616 5 13 5 13 97 

1. Rhombohedrons. 4, $, 1, 44, 3, #, 43, 4, 434, 3, 4, 45, 2,4, 


5 2) 3) 

3, 4, 48, 44, 5, 41, 6, 7, 8, 10, 13, 20, 50, -30, -17, -11, —10, -8, -7, -6, 

3 20 5 7 3 q 3 

2. Trigonal Pyramids. §-2, 1-2, 2-2. 

3. Trigonal Trapezohedrons, or gyroidal forms. 

1. In the zone -1, 2-2, i.—(1) below 2-2 (all positive), 36-28, 24-24, 18 18, 
9.12 9-2 5-5 12.12- (9 9.9 9 9 
12-}4, 9-§, 4 $,42-412; (2) above 2-2 (all negative), 
1-2, 1-3 

2. In the zone 2-2, i—({1) below 2-2, (all negative) ; ti - LG 18, 
12.12, 8-8 3-3 19-10 11.4) 9.9 26.26 38.38 34.34 
2-14, 22-37, 28-38. (2) Above 2-2 (all positive); 4, - Il 4 7 
11° 17 also 1-§, 1-3. 

4. Trapezohedrons, beveling the obtuse or acute edges of R. 1-5, 1-42, 4. §, 
} —1-3, 
Prisms o (or i); o-2 under a trigonal form; and also the ditrigonal prisms 


edges of i) co-4, w-8, w-13, w-4%, 


o- 
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6. Basal plane of prism, or 0. 
7. Other trapezohedrons (of which there are 34) whose symbols in Descloi- 


zeaux have the form 6°, 6”, #*, and may be reduced to those of Naumann, by 


v+w v+w 
making =m, and 
; = 


The whole number of forms is 166, of which 62 are rhombohedral. 

New crystalline faces, Websky, Pogg. xcix, 296, and von Lang, Pogg. c, 351. Also 
a paper by V. v. Lang (Sitz. Wien, xx, 392) on the faint pyramidal markings on 
pyramidal planes of quartz crystals, in which he refers them to an initiatory trape- 


== 


zohedron which has for the vertical axis 4,1 a. 

Twins of quartz, figured and described by Q. Sella, in Studii sulla Min. Sarda, 
Turin, 1856. 

Satr [p. 90, and II, IIIJ.—On borings for salt in Kentucky, Owen’s Rep. Geol. 
Kentucky, 1856 

SamarskiTE [p. 355, and II].--Analysis by Hermann (J. f. pr. Ch., Ixviii, 96): €b 
44-54, Cb 11°82, Mg 0-50, Mn 1-20, Fe 8°87, U 16°63, ¥ 13°29, Ce, £a 2-85, ign. 0°33 
—100°08. 

Sasson [p. 144].—Artificial crystals stated to be monoclinic by Kenngott (Sit- 
zungsb. Wien, xii, 26), afford the planes, J, 7i, O, and are twinned parallel to i. 
I: J=118° 4’, J: 50’. 

Saussurire p. 254, and II).—The saussurite of Zobten, Silesia, according to C. F. 
Chandler (Inaug. Dissert.. 1856) is snow-white to greenish-white in color, and has 
an imperfect cleavage with little lustre, and translucent on the edges. H.=6. It 
occurs with a blackish-green fibrous hornblende regarded as uralite by G. Rose. 
Composition 


Si Al Fe Ca Me Na K ign. 
51°76 26°82 177 12°96 0°35 4°61 0°62 0°68 = 99°57 


Oxygen ratio for R, #, Si, 1-17:3:6-17. G.—=2-788—2-791. Von Rath’s analysis 
of the saussurite of Neurode gave 1°31:3:6°12. Mr. Chandler regards the saussu- 
rite as resulting from the decomposition of labradorite. 

SaviTE (p 316}.--According to Breithaupt, Savite is trimetric (not dimetric) and 
I: J=91° 41’.—Berg. u. Hiitt. Zeit. 1855, 223, in Kenngott’s Min. Forsch. for 1855. 
See also under Laumontite. 

ScuortomireE [p. 342]._-Shepard (Shep. Min., 257) makes schorlomite monometric, 
and gives asa figure a dodecahedron with truncated edges. Black garnets occur 
with the schorlomite, and it seems possible that the two may have been confounded. 

ScoLeciTE [p. 328, and I).—Dr. Heddle has analyzed the lime-and-soda scolecite 
called Mesolite, and regards it as a distinct species. The following are his results 
(Phil. Mag. [4], xiii, 50, and 148): 


Si Al Ca Na ii 
1. Talisker, Skye, 46714 26617 9078 53889 12831 
2. Storr, Skye, 46°724 26698 8902 65404 12°925 
3. Kilmore, Skye, 46°26 2648 1000 498 13°04 
4. Naalsée, Farée, 46:80 26°46 9°08 514 12°28 
5. Antrimolite, 45°98 2618 10°78 4°54 13°00—==100°45 


No 1 is white, in delicate interlacing crystals, called on Skye, cotton stone; 2, in 
white and delicate feathery tufts; 3, in yellowish white radiated crystals, forming 
solid masses, resembling natrolite, affording a prism of 91° and 89° according to 
Greg; 4, in downy tufts. 

Oxygen ratio of 1, for Na, Ga, Al, Si, FE = 1-38 : 2°59 : 12°46 : 24-27: 11°40; for 
R, Si, in which the lime and soda have the 
ratio of 2:1 or 1R=}Ca+4Na [approximately]. The proportion of soda present, 
and the deficiency of water, suggest that the mineral corresponds to 2 of scolecite 
and 1 of natrolite =2(Ca Si+Al Si+3H] + (Na Si+Al Si+2H). [This formula is 
given for Mesolite by Berzelius in the 4th edition of his work on the blowpipe, p. 
165 of the German edition.] 
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The red Galactite of Glen-farg analyzed by Dr. Heddle [see our 2d Suppl.], he re- 
ferred in his former paper to natrolite. But like the mesolite it is intermediate be- 
tween natrolite and scolecite in containing both soda and lime, 1R=jNa-+-$Ca [ap- 
proxim: ately], and a slight excess of water above that in natrolite, and he proposes 
for it the name Fargite. : 

The oxygen ratio for Rk, #, Si, H, in natrolite is 1:3:6:2 and 1R=1Na; for 
Fargite, 1:3: 6:24, and for Mesolite 1: 3:6: 2% and 1R=}Ca+ 
4Na; for Scolecite 1:3:6:3, and 1R—1(a, there being an apparent increase in the 
water, from 2 to 3 in the ratio, with the increase of the lime. [The analyses of Dr. 
Heddle vary but little from what the scolecite oxygen ratio (1:3: 6:3) requires; 
(4Na+3Ca)Si+Al Si+-3H=silica 46-25, alumina 25-71, lime 9°35, soda 5°17, water 
13°52=100. The water exceeds that of analysis 1 by 0°69; of 2, by 0°6; of 3, by 
0°48.) 

The Antrimolite of Thomson is shown by the analyses to be Mesolite, and not to 
contain potash, as Thomson’s analysis states. 


SenarMontiteE [p. 140].—The octahedral oxyd of antimony occurs in the district 
of Haractas, Algeria, along with antimony glance (from whose decomposition it has 
resulted), antimonious acid, and some galena. It is slightly arsenical, and this may 
account for its taking the octahedral forma, since oxyd of arsenic is usually octahe- 
dral. These minerals are also mixed with calcite, cerusite, and red antimony, which 
likewise are a result of modern changes. Fournet, Bull. Geol. Soc. France, 1855, 

ii, 1039 


SERPENTINE [p. 282, 511, and I, IJ, II1/)—The following note on Antigorite has 
been communicated for this Supplement by Prof. G. J. Brush. 

Analysis of Antigorite, by Geo. J. Brush.—In the 1st Supplement allusion is made 
to the fact that Schweizer has announced that his analyses of antigorite are inaccu- 
rate and should therefore be rejected. He siates (Pogg. xcii, 495) that from recent 
examinations made in connection with Stocker-Escher, the loss of weight by heat in 
two trials was 13-30 and 13-26 p. c., while in his early analyses the amount of water 
was given as 3°70 p. c.; further, he says that Stocker-Escher is engaged in making 
a complete analysis of the mineral which in due time will be made public 

As some three years have elapsed since this announcement was made, and so far 
as I can learn, no analysis has been published, it may not be out of place here to 
give an analysis that I had occasion to make of this mineral some months since. 

The specimen analyzed was cbtained from Dr. Krantz. Its physical properties 
and blowpipe reactions are identical with those given by Schweizer. The mineral 
was decomposed by carbonate of soda in the usual manner, and special precautions 
were taken to ensure a complete separation of the magnesia from the iron. The 
analysis gave : 

Si Fe Mg Ni, @r Al I 


58 7-22 36 ace 2-6 2:67 
41-5 2 6°80 tra 2°60 12°¢ 


This is the chemical composition of serpentine, and antigorite may be considered 
therefore as one of its slaty varieties. 
Serpentine marbles.—Chemical examination by C. T. Jackson, this Journ., xxiii, 123. 


Srassrurtire (Suppl. ITT, under by C. F. Chandler (Inaug. 
Dissert.): B 69°18, Mg 29°93, Fe 0°89, Ca trace=100, proving its essential identity 
in composition with boracite. 


StILPNOMELANE [p. 287 and III].—A mineral whose characters, as far as can be 
gathered from the description, approach those of Stilpnomelane, has been described by 
She »pard (Shep. Min, p. Vi) under the name of Rastolyte. It resembles a mica, and 
occurs in an oblique prism, O : J=98°, plane angle of base 120°. Crystals 4 to 14 
inches across. Parallel to O foliated; also cleavages / and a diagonal. Color ash-grey, 
reddish ; bluish on the diagonal cleavage. Brittle. Yields water and fluorine. “BB. 
becomes grayish-black and fuses to a black magnetic globule A trial, admitted to 
be approximative only, gave, Si 42:30, Fe 38-25, X1 6°50, Ca 2°00, Mg 1:00, H and F 
3°80, alkali and loss (with some oxygen for part of the iron as peroxyd) 6°15=100. 
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Siegert’s analysis of Stilpnomelane gave Si 42-07, Be 41-98, 414-92, Me 0°94, Ca 
167, H 84710005. See Rammelsberg’s 5th Suppl, 230, and Dana’s Min., p. 288 
TACHHYDRITE, Rammelsberg (Pogg. xcviii, 261)—A compound of chlorid of 


lime and chlorid of magnesium, of the formula Ca Cl+2MgCl+12H. Analysis 
afforded Rammelsberg :— 


Cl Ca Mg H 
40°3 7-4 951 42°69 = 100 


Occurs in the salt mine of Stassfurth associated with anhydrite, in roundish masses, 
transparent to translucent, and of a yellow color. It has at least two distinct cleav- 
ages. The name alludes to its ready deliquescence on exposure. 

The same locality affords the Martinsite, a granular mixture of chlorid of sodium 
(90 p.c.) with sulphate of magnesia and anhydrous [Min., p. 90]. There is also a 
sulphate of magnesia of similar appearance containing but little more than 1 p. c. 
of water (Mg S+-agq.). The analysis afforded Rammelsberg, S 57-7, Mg 26°8, water 
155. It is mixed with 4 per cent of chlorid of sodium. 


Tantauite [p. 351, and III].—Analysis of the tantalite of Kimito by Hermann 
(J. f. pr. Ch., lxx, 205): Tantalic acid (#a) 73-07, columbic acid (€b) 11:02, Fe 10°08, 
Fe 3°33, Mn 1°32, Sn 0°70=99°70. 

The tantalite from Chanteloube, afforded C. F. Chandler (Inaug. Dissert.), Ta 79°89, 
Sn 1°51. Zr 1°32, Fe 1414, Mn 1°82, Ca, Cu trace=98'67. Probable oxygen ratio 


for R, Ta, 1:5. G.=7-533. 


Topaz [p. 259, 512].—Kokscharov has given a large number of fine figures of 
Russian crystals of topaz in his Min. Russl. (ii, 198, and plates xxix to xxxviii inciu- 
sive). He mentions the planes 2-2 1-3, 1-%, 3-%, 45-%! and 4-2 which are not 
mentioned in the Mineralogy. [In these symbols, the fundamental pyramid (1) is 
that which gives 0: 1==134° 32’—taken as the py ramid 2 by Kokscharov ]—Ac- 
cording to Kokscharov’s measurements, /: 2=153° 53’ (153° 54’ 8’’ Calc.), 0: 
145° 47’ (145° 55’ Cale.), #: % (macrod.)=149° 32’ (149° 31’ Cale.), : 
12’ (98° 10’ 44” Cale.), 7:73 (over 7)==105° 34’ (105° 33’ 8’’ Calc.), 2%: 2% (over 
top =92° O: 20’ O: 8° 59’ O: 184° 24’ 38°’, 


T: 1=135° 35’ 10’’, 7: J=124° 16’ 40’". In 4 crystals from the Ilmengebirge, the 
variation for 7: J was only 1’, the measurements giving 124° 16’ 10’’, 16’ 390’’, 17’ 
0’, 160’. The angles considered the best for calculation, are 7: J=124° 17’, and 
0: 2i==1386° 21’. 


Tourma.ine !p, 270, and IT].—Green tourmalines occur in the valley of Harrach 
in Algeria. —Bull. Soc. Geol. de France, [2], xiii, 416. 

Trarre [Suppl. I, III].—The question of the reference of Tyrite to Fergusonite 
by Kenngott is shown by D. Forbes (Phil. Mag., [4], xiii, 91) to require more inves- 
tigation. The crystals are stated by Forbes to be too rough and imperfect for exact 
measurement, yet, it is observed, the form may turn out to be the same. The spe- 
cific gravity is different, being about 05 higher in Fergusonite. The composition ac 
cording to the analyses is different. The following are the results of two analyses 
by D. Forbes, and one of Fergusonite by Hartwall. The metallic acid of the fergu- 
sonite is not known certainly to be tantalic, although so stated. 


Cb \ Ca Ge La Fe 0 Sn Al Zr Be H 


1. From Hampemyr, 4490 2972 081 5°35 626 303 566 trace 4:52 

2. From Helle, 4448 27°83 168 563147 2:11 599 trace 355 278 466 

3 Fergusonite, 41775 4193 —- 168 Fe 0-34 fo 95 100 — 3-02 trace 


The Fergusonite was examined for water by Hartwall, but none found. The Tyrite 
crystals appeared to be fresh. They are tetragonal and have their bases in crystals 
of black mica, and often taper toa point, without facets. One cleavage distinct, 
and traces of two others. H.—=6°5. Brittle. G.=5-36: another crystal not so dis- 
tinct in cleavage, 5°13. Crystals occasionally 2 inches long. They come from Helle 
on the mainland at Neskiil, about 10 miles east of Arendal, and at Hampemyr on 
the island Tromoe. 
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Urantre [p. 430].—The yellow phosphate of uranium is not isomorphous with 
the green phosphate, according to Descloizeaux (L’Institut, No. 1207), for it has two 
axes of double refraction, or is trimetric, and not dimetric. 


VanapiniTeE [p. 362, and II, IIT].—According to Rammelsberg (Pogg. xeviii, 249), 
occurs in limestone in Carinthia near Windischkappel. Color brownish, the smaller 
crystals clear yellow; no distinct cleavage ; largest crystals 3 mm. long and 1 thick. 
G =6°83, Canaval, 6886, Rammelsberg. Form near that of pyromorphite; hexag- 
onal prism J(o ) with the pyramids 1, 2,and 2-2. 1: 1==142° 30’, 2: 2==129° (ap 
proximately); J: 1==130°; 7: 2=149° 12’. The angle 1:1 in pyromorphite is 
142° 12’ according to Miller (142° 15’ from Bleistadt, G. Rose), 141° 3’ from Mies, 
G. Rose. Rammelsberg obtained on analysis, 


Vi741 Boos Pbh6s2 Cl923=—9679 
the loss in which is stated to be vanadic acid, making for the acid 20°62, and afford- 
ing very nearly the formula Pb*¥ -+-¢Pb Cl= Vanadic acid 19°60, oxyd of lead 70°67, 
lead 7°29, chlorine 2°44. 

Kenngott reckons the loss (Pogg. xcix, 95) as oxygen, and makes the acid VO? in. 
stead of VO*, and thus approximates the formula to that of pyromorphite, it be. 
coming Pb* y¥ +4PbCl=Vanadic acid (VO5) 20°82, phosphoric acid 0°97, oxyd of 
lead 69°54, chlorine 2°21, lead 6-46. One-fifteenth of the acid is phosphoric. 

Dr. J. Schabus has examined the crystals from Obir near Windischkappel in Ca- 
rinthia. The different crystals have the following planes.—(1) J, 1; (2) J, 1, $; (8) 
I, 1, 2-2; (4) O, J 1, 3; (5) O, 7, 1, 1-2. Angle of pyramid 1, 142° 58’ (pyra- 
midal); 78° 52’ (basal, in different crystals 78° 46’—78° 54’); O: 1==140° 34’. 
Schabus has obtained the following for the corresponding basal angles of mimetene 
and pyromorphite. Mimetene from England 79° 24’; from Johanngeorgenstadt 
79° 44’, 79° 56’, 80° 4’, 80° 43’; from Zschopau, 80° 11’; from Pennsylvania, 80° 
30’; of Pyromorphite from Bleistadt, 80° 40’.—Pogg. c, 297. 


Viviantre [p. 415, and II1).—A massive indigo-blue vivianite from Allentown, 
Monmouth Co., N. J., contains according to C. A. Kurlbaum, Jr. (Am. J. Sci. [2], 
422): 

Pooes Fels45 Mgo0s H 2560=101°35 


Warwicsire [p. 395, and I)—Prof. Shepard states, in his Mineralogy, that the 
larger crystals of Warwickite afford BB. fluorine, and contain a large proportion 
ol manganese 

[The examinations of Hunt, and Smith and Brush, of the crystals both large and 
small, have not detected any fluorine. The original analysis by Prof. Shepard (Am. 
J. Sci., xxxvi, 87, 1839) is stated to have afforded, Titanium 64°71, iron 7:14, yttrium 
0 80, fluorine 27°33, aluminium a trace=99°98, in which no manganese is menticned, 


besides no magnesia or boracic acid.—p.]} 


Wave ute [p. 423).—At Steamboat, Chester Co., Pa. in a mine of limonite, wa- 
vellite has been found in great abundance forming stalactites and in botryoidal forms. 
The stalactites are one-fourth of an inch or more thick and have a filiform centre of 
hydrated iron ore. The exterior is sometimes smooth like Gibbsite, which it then 
closely resembles, but is usually drusy with minute rhombic crystals transparent or 
nearly so; and frequently coated with another minera] yet undetermined. Dr. 
Genth has examined the wavellite and obtained for its composition (Am. J. Sci, (2), 
xxi, 423): 

P 3468 Al 3667 H 2829 Férace Limonite 0:22 —99-86 
{The prisms afford the angle 123°—124°.—p. ] 


Wo [p. 351, and I, IT, IIT).—A fine crystal from Zinnwald afforded Weid- 
inger (Zeitschr. Pharm., 1855, 71, Lieb. u. Kopp., 1855, p. 963): 
W Ti Fe Mn Oa H 
75°62 1:89 8°73 12:17 2°27 0-31 = 100°99 
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YTTROTANTALITE [p. 359].—This Ytterby mineral contains, according to C. F. 
Chandler, (Inaug. Dissert.) : 

T'2 57-27, W 1:85, Sn 0-10, Ca4-78, Mg 0-75, 05:10, Fe 4-82, 18°64, Cu 069, 
Ht with a trace of sulphur 6°00==100. Or, excluding the water, Ta 60°91, W 1-97, 
$n 0:11, Ca 5-09, Mg 080, 0 5-42, Fe 5°13, Y 19°84, Cu 0°73=100. 

Zircon [p. 195].—In the collection of the Ecole des Mines, there are two crystals 
of zircon from Braz'! (Serro de Frio) which have the pyramidal terminations trun- 
cated, and in one this flat terminal or basal plane is very large. G—147—4 41. 
Mr. Friedel, Ann. des Mines, [5], ix, 629, 1856. 

The zircon of Buncombe Co., North Carolina, contains, according to C. F. Chandler 
(Inaug. Dissert., Gott. 1856): 

Si 33°70 Zr 65°30 Fe 0°67 FI 0-41 = 100-08 
G. of four crystals, 4555, 4°578, 4594, 4607: the same after ignition, 4672, 4°661, 
4631, 4650; loss by ignition, to 0449 p. c. 


ADDENDUM. 
Attopuane..—The allophane of New Charlton, near Woolwich, has been analyzed 
by A. B. Northcote, with the following results (Phil. Mag., [4], xiii, 338) 
Si Fe Ca H 
1. Amber-like variety, 2050 31°34 O31 192 4291 2738= 99°71 


2. Semi-opaque, friable, 19°58 37°30 136 3919 244=— 99°98 
38. Ibid., 1700 89°09 trace 1°50 4092 149=100 


4. Ruby-red, transparent, 17°05 82°88 ¥e659 134 4031 182= 99°99 
Excluding the carbonic acid, lime and protoxyd of iron, the oxygen ratio for Si, &, 
H, is as follows: 

(1) 1:1°37:358 (2) 1:1°71:342 (3) 1:206:411 (4) 1:196:40 

At 100° C. the loss of water in (1) 27:11, or over 3-5ths of the whole: in (2) 
20°76; in (2) 20°10; in (4) 21°97; in the last three about half the whole amount of 
water. Supposing this water non-essential, the ratios become: 

(1) 1:1°37:1°32 (2) 1:1°71:161 (3) 1:2°06:2°09 (4) 1: 1°96: 1°84. 
Mr. Northcote excludes still farther,—as required by his idea of the formula,—from 
(1), 24H out of 113H; from (2), 2H out of 14H; from (3), 3H out of 18H; from 
(4), 1H. out of 18H;* and thence has the formulas as follows: 


(1) (2) Al Sie+441 
(3) AlSit+5A1 (4) Al Si8+-4(Al, Pe) 


making them compounds of an unknown silicate and Gibbsite in different pro- 
portions. 

[This second deduction of water, reduces the several oxygen ratios to 1 :1:37:1-04, 
1:171:146, 1:206:1°74, 1:106:171. 

There is so much that is arbitrary in the assumption of 100° C. as the dividing 
temperature between the stable and unstable water in such hydrates, and also in 
the rejection of ;';th to 1th of the water beyond this, for the sake of a formula, 
that, fur the present, the mere oxygen ratios for given temperatures best represent 
our actual knowledge, and especially as allophane is an amorphous mineral. If a se- 
ries of experiments were made for successive temperatures from 40° C. to 120° C. (or 
beyond), and at some point in the line, an abrupt diminution of the water eliminated 
were found, then one step would be taken towards the discovery of the temperature 


* It is difficult to understand how this water here cut off can be regarded as “ hay- 
ing probably crept in as an erroneous result,” especially as 20 per cent or more of 
water were before excluded. 
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limiting the essential and non-essential water. But until this is done, or some other 
method for the purpose be ascertained and carried out, it is better to acknowledge 
ignorance than to rely on mere suppositions, The formulas above deduced contain 
the improbable silicate A1Si*® (a silicate least of all to be expected in a compound 
containing so véry little silica), and this gives them an additional hypothetical char 
acter. The other member, Al FI* (Gibbsite), is probable enough; and in fact allo- 
phane is often mixed with Gibbsite at the Richmond (Mass.) locality (see Silliman, 
Am. J. Sci., [2], vii, 411) 

As suppositions are easily made, we suggest two or three, to show farther what 
hypothesis may do, The ratios deduced above, for a temperature of 100° C.,, are 
quite nearly— 

2) 3:5:5 (3) 3:6:6 (4) 3:6:6 
From these ratios we may have the following formulas: 
(1) (2) (3) (4) 
in each of which, the first member is Halloysite (a product, like allophane, of the 
decomposition of fe Idspar), and the second Gibdbsite. Adding nH after each of the 
above, any excess of water that the analyses may be regarded as affording might be 
indicated. 

Again, we may suppose that 100° C. may drive off part of the essential water, 
as in Laumontite (see above). Take the ratios, with a slight alteration as follows 
(1) 3:4:5 (2) 3:5:6 3 8:6:7 
We then may have the formulas 35i H+4AlH*, H4 6Al 
each a compound of hydrated silica (opal) and gibbsite, both known results of feld- 
spar decomposition. 

Or, supposing that about half the water driven off at 100° C. were previously in 
chemical combination, we can make out the ratios— 

(1) 3:4:7 (2) 3:5:8 (3) (4) 3:6:9 
in which, the oxygen ratio is 1:1 for Si4+ Al and HI: and the general formula might 
then be (41, Si)H2, or mA] the last ratio giving 241H3+Si Guil 
lemin obtained 35°74 H (as Mr. Northcote mentions) after drying at 100° C., and his 
analysis gives the ratio 6: 9:15 (=2Si, 8341, 15H1), in which there is the same oxy- 
gen ratio, 1:1, for Al+Si and H—whence the formula, 3A] +2Si H® or 3 of 
Gibbsite and 2 of a supposable gelatinous silica. 

Or, including the whole of the water obtained, all the ratios but the first give for 
the oxygen of Si+ Al to that of H, the ratio 3:4, whence the general formula (Si, 
AIH? +H. Si and Al having the proportions 3:5 in 2, and 1:2 in 3 and 4. 

In this way many other suppositions might be made. But until we have a better 
basis of facts, they avail little to the science. 100°C. is an arbitrary point in the 
scale of temperature. That it is the point limiting stability in all hydrous com- 
pounds is well known to be not the fact; that it is so in any one case, is a question 
for special research. Science will no doubt ultimately include all compounds, or 
ganic and inorganic, under a common system of formulas; but the aduenal allophane 
will not take its true place in the series until it is better understood.—s, p. D.] 
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Art. X.—A few remarks in answer to Prof. C. U. Shepard's 
“ Reply as by F. A. GENTH.* 


Prof. C. U. SHEPARD in his “ Reply to Dr. F. A. Genth’s re- 
marks on the Minerals of the Canton Mine” in this number of 
the Am. J. of Science, endeavors to show that I have mistaken 
some of his species, and he also blames me for not knowing what 
he wrote in the second part of his Treatise on Mineralogy, a book 
of which incomplete copies may have been distributed amongst 
some personal friends, but which as far as I can learn, has not 
been advertised in any of the catalogues of the leading book- 
sellers of this country. 

[ have not time at present to answer his “ Reply” in detail. 
It may suffice to say that I have made a qualitative analysis of 
a specimen of genuine Hitchcockite, which Prof. J. D. Dana was 
so kind as to send me, and of which he says in his letter, dated 
New Haven 11th, May 1857, as follows: “I give to the express 
for your examin: tion a specimen which he (Prof. Shepard) in- 
forme xd me was ‘true’ Hite) cockite.” 

The physical properties are exactly the same as those of the 
Hitcheockite which | have analyzed, although it is less pure than 
the material selected for my analyses. Before the blowpipe with 
carbonate of soda it gives lead incrustations and meiallic lead, 
but no incrustations of zinc whatever. An examination of its 
solution in chlorhydric acid proved that the mineral contains 
oxyd of lead, alumina, a trace of sesquioxyd of iron, and phos- 
phoric acid, but not a trace of oxyd of zinc. I may therefore 
be permitted to presume that if Prof. Shepard has been mis- 
taken in one instauce, he may be mistaken in the others of which 
I spoke in my last Contribution to Mineralogy. However, if 
Prof. et: A satisfy me by genuine specimens of the cor- 
rectness of his determinations, I will very cheerfully examine 
them, and publish the results of my investigations. 

I do not think the occasional publication of “‘new minerals” 
with a loose description attached to them to be of any benefit to 
science at all, and consider it the duty of every one, who is able 
to do so, to examine into the merits of alleged new species and 
to endorse them, if they are really good, and denounce them 
at once, if they cannot be sustained by a more thorough inves- 
tigation. 

Philadelphia, May 16th, 1857 


* At Professor Shepard’s suggestion, a copy of his paper was sent to Dr. Genth, 
as soon as the sheet was printed.— Eps. 
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Art. XI.—Notice of a Meteoric Stone which fell at Petersburg, 
Lincoln county, Tennessee, August 5th, 1855; by CHARLEs 
UPHAM SHEPARD. 


A BRIEF account of this stone is ve in the Geological 
Reconnoissance of Tennessee by Prof. James M. Safford, the 
geologist of the State.* I shall first give the substance of | 
account; and then subjoin some observations of my own, derived 
from an examination of the entire specimen, which through the 
kindness of Prof. Safford, I have been permitted to make. 

The particulars of the fall were communicated by the Rev. T. 
C. Blake of Cumberland University. The stone, which at first 
weighed three pounds, fell two miles west of Petersburg, in Lin- 
coln county, at about half past three p.m., Aug. 5th, 1855, 
during, or just before, a severe rain-storm. Its fall was preceded 
by a loud report, resembling that of a large cannon, followed | ny 
four or five less reports. ‘These were heard by many persons in 
the surrounding country. This stone was seen bumediatale 
after the reports, to fall to the ground. The observer of its fall 
was James B. Dooley, Esq. It approached him from the east, 
appearing while in progress, to be surrounded by a luminous 
halo two feet in diameter. It struck the ground only one hund 
red and fifty yards from him; and buried itself about eighteen 
inches in the soil. When first removed, it was still too hot to be 
handled. As first described by Prof. Safford, it had one edge 
broken, showing an ash-grey color within, varied by patches of 
white, yellowish and dark colored minerals; while its surface 
was invested with a very thin black and shining crust, as if it 
had been coated with pitch. One extremity of the stone has an 
irregular rhomboidal figure, measuring 23 by 24 inches. Placed 
upon this end, the body presents the form of a slightly oblique, 
and tolerab ly defined oblique rhombic — 44 inches long. 
The upper e nd however, is not well formed, but runs up to one 
side in a somewhat flattened edge. Three adjacent sides in- 
cluding the base are rough, being covered with cavities and pits; 
the others are smoother and rounded. The specimen acts upon 
the needle; fragments of it readily yield particles of nickeliferous 
iron, by trituration in a mortar. The specific gravity of the 
entire mass is 3°20. 

The following are the results of . examination and analysis 
made upon fragments of the stone by Prof. 7 L. Smith of the 
Medical Department of the Unive rsity of Louisville. “The min- 
erals present are pyroxene (the principal portion of the mass), 
olivine and orthoclase (disseminated), nickeliferous iron, (forming 


* Published by G. C. Torbett and Co., State Printers, Nashville, Tenn., 1856. 
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about one half per cent of the mass.) In addition to these there 
are specks of a black, shining mineral, not yet examined. The 
general analysis is as follows: 


Silica, - - 49°21 
Lime, . 9-01 
Magne sia, 8°13 
Iron, - . 
Nickel, - - - trace. 
Phosphorus, - trace. 
Sulphur, - - ‘06 


99-23 


I find the glaze to resemble, in its thickness and general 
character, that of the Stannern stones; but in its high degree of 
glossiness, it approaches also the Juvenas meteorite. The figure 
is well described above, as being that of a somewhat oblique 
thombic prism. It might perhaps be added, that at its upper or 
smaller end, there is a st ce to a replacement of the two ob- 
tuse angles, each by a single plane, thus producing a sort of 
dihedral summit, whose edge of course coincides with the longer 
diagonal of the base. The lateral planes, meeting under an 
obtuse angle, agree in being smooth, together with the re- 
placing plane of the angle at the upper ‘end of the obtuse edge. 
The corresponding planes, together with the base, possess a 
totally different character, being rough and deeply pitted. This 
is 2 property so general in meteorites, as obviously to depend 
upon a general cause; the nature of which however, it is difficult 
to conjecture. Sometimes the deeply pitted or undulating sur- 
lace is confined to two sides, in place of extending to three or 
four; but it is nevertheless often visible upon at least one third 
of the general area; and occupies it, without interruption of 
patches of the smoother kind of surface. The edges of the 
uneven planes are less perfectly defined than of the other planes; 
and this is particularly true of the meeting of the two larger 
ones, in the present instance. 

The heaviest end of this stone is of course towards its basal 
extremity. It is therefore natural to suppose, that its motion 
must have been with this end in advance. And it is curious to 
observe, that there exist a series of delicate wavy lines travers- 
ing the crust of the stone from its base, quite to its opposite 
smaller end, as if they had been produced from the friction of 
the atmosphere upon its liquified crust. Could the escape of 
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electricity have had any influence also in producing such an 
appearance ? The fact of the marking however, is most obvious, 
whatever may have been the cause. 

Viewed near by, the crust is seen to be somewhat variegated 
in color. Small ‘specks of a yellowish brown, and more rarely, 
of a yellowish white color, interrupt very frequently the general 
pitchy hue of the glaze. These lighter colored “pOrtions are 
translucent; and are seen to arise from the character of the sub- 
jacent minerals, which have undergone fusion. 

The fresh fracture has an ash-grey color, with a slight inter- 
mixture of pearl-grey, for the basis of the stone. Three-fifths 
of the stone may be said to have this tint. Diffused through 
this, occur rounded and polygonal patches (the largest half an 
inch in diameter, the smallest scarcely distinguishable by the 
naked eye) of a highly crystalline, snow-white mineral. The 
former of these minerals, I take to be anorthite, the latter is 
chladnite. The anorthite is often in four sided, nearly rectangu- 
lar prismatic crystals, with blunted edges, and somewhat pitte d 
faces. The largest of these are about one-quarter = an inch in 
thickness, while the smallest are less than half & rice-grain. 
Some of them are purplish-grey in color. Very distinct crys- 
talline grains of green pyroxene, nearly a quarter of an inch 
in diameter are also visible, here and there, through the stone. 
They present one very distinct cleavage, like ordinary salilite. 
In color, they vary from pistachio-green, to dark blackish grass- 
green. Olivine in grains of a light-yellowish green color and 
nearly transparent, is everywhere disseminated through the mass, 
even through the white patches of chladnite, where however, 
its color fades to a very pale, wine-yellow tint. The minute 
black, pitchy crystals were found to exhibit equilateral trian- 
gular faces, and to possess under the blowpipe the characteristic 
reactions of chromite. They are very numerous; and occur 
along with exceedingly fine grains of nickeliferous iron, in every 
portion of the mass. The pyrites, though proved by a treat- 
ment of the powdered stone with hydrochloric acid, to be 
present, is nevertheless not to be recognized even with a glass. 
Among the other constituents of the stone, I noticed 
erystal (apparently dodecahedral) of a hard, red, earthy mineral, 
closely resembling the substance I called garnet, in the Nobl 
boro (Maine) meteoric stone. 

The stone breaks with rather more than the usual facility of 
meteoric stones. The specific gravity of fragments =3°23. The 
nickeliferous iron, separated by the magnet, amounted to 25 
p.¢. The stone was then finely powdered ; and on digestion with 
strong hydrochloric acid, readily suffered decomposition in the 
feldspathic part of its constitution, with the separation of silicic 


J. W. Mallet on the Separation of Lithia and Magnesia. 137 


acid.* The solution afforded the following constituents in the 
ratios annexed: 

Alumina, 13-00 
Lime, - 4-00 
Protoxyd of iron, 1-80 


which coupled with the concurring mineralogical and blowpipe 
evidence of the character of the leading constituent of the stone, 
leave no doubt of its being true anorthite. The pyroxene, chlad- 
nite and olivine, afforded each, the usual blowpipe proofs of 
their agreement with those species, respectively. 

The following may be taken asa tolerably close approxim: 
tion to the mineral constitution of the Petersburg stone :— 
op. c. 
9-0 

50 


Anorthite, 
Chladnite, 
Olivine, 

Pyroxene, - - 1°0 
Nickeliferous iron, - . . 25 
Chromite and pyrites, . 05 


100° 
Charleston, S. C., March 21, 1857. 


XII.—On the Separation of Magnesia and Lithia; by 
J. W. MALLET, Ph.D. 


{Concluded from vol. xxiii, p. 430.] 


Ir having been found that the two bases under consideration 
could not be accurately separated by «nition as chlorids with 
oxyds of mercury, another experiment was made with the same 
reagent, carrying the heating no higher than 100° C.  Precipita- 
ted oxyd of mercury was em nployed instead of the finely pulver- 
ized crystalline oxyd which had been used in the former experi- 
ments. The magnesia alone was quantitatively determined. 

(1.) 3463 grm. of pure MgO was dissolved in muriatic acid, 
mixed with about ‘4000 germ. of LiCl in solution in water, and 
the mixture gradually evaporated to dryness over a steam-bath 
along with an excess of pure freshly precipitated oxyd of mer- 

y. When the mass had become perfectly dry, it was again 
moistened with water, again dried at 100°, once more moistened, 
and a third time thoroughly dried. It was now treated with 
boiling water, the fluid filtered, and the insoluble matter remain 


* The silicic acid could not be separated from the undecomp: ysed chladnite, ali- 
vine and pyroxene. 
SECOND SERIES, VOL. XXIV, NO: 70.—JULY, 1857. 
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ing on the filter most thoroughly washed. ‘This insoluble resi- 
due consisted mainly of magnesia and the red-brown oxychlorid 
of mercury (HgCl, 3HgO?), mixed with some free oxyd of mer 
cury. It was cautiously ignited, the filter burnt, and the re 
nalning magnesia weighed. 

(2.) -4890 germ. of MgO was mixed with abo ‘4000 grin. of 
LiCl, and treated in the same way as the above. ; 

The results of these two experiments were as follows: 

Magnesia 


Actually used. Found 
(1. "2463 ‘2029 
(2. - ‘4890 1931 
or but 58 and 39 per cent of the magnesia employed were « 
tained. 

Hence it appears that chlorid of magne 
completely decomposed by oxyd of mercury after three evapo- 
rations therewith at 100°. zm his fact renders H. Rose’s directions 
he — of 


s far from being 


+ 
t 


for the application of Berzelius’s method for 


it 
magnesia from the fixed alkalies at least doubtful. We are told 


>| 


in the Hancaworterbuch d. Analyt. Chemie (Ausg. v. 1851, 1 
2, p. 45,) to evaporate the mixture with oxyd of mercury to dry- 
ness, the tem perature not being spec fied, and then to redissolv 
in water, filter, etc., the mercury being afterwards driven off from 
the alkaline chlorids and the magnesia separately. 

Fresenius directs the mixed mass to be iynited before the re- 
solution of the alkaline chlorid in water. The original paper of 
Berzelius I have not been able to refer to. 

The other modes of s parating lithia and 1 agn sig—namel 
the precipitation of the latter base by baryt: water or by milk 
f lime, I have carefully tested, and find them both to succeed 
well. 

Thus—(1.) ‘9800 grm. of LiCl was dissolved in water, and 
mixed with the solution in muriatie acid of -2545 germ. of MeO. 
(2.) -4866 grm. of LiO, SOs, and -3004 orm. of MeO dissolved 
in dilute sulphuric acid were mixed together. To each of these 
mixtures an excess of baryta water was added, and, after boil- 
ing, the precipitated magnesia was filtered off and wash 

faryta having been removed from the filtrate yy dilute 
ric acid the solution of sul Iphi ite of lithia was ev: ‘por: ited to dr 
ness, ignited and weighed. 

The magnesia was redissolved in muriatic acid, baryta preci 
itated by sulphuric acid, and magnesia thrown down as ammo- 
niacal phosphates, in which state it was weighed. 

Tl ne results were 

Present Found. 
‘QROO ‘9899 | MoO 2545 
‘4866 ‘4907 MeO ‘3004 2976 


@p 
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or, in exper. (1.) 100°30 p. c. of the LiCl and 99°53 p.c. of the 
MgO were obtained, and in exper. (2.) 100°84 p. ¢. of LiO, SOs 
and 99°03 p. c. of MgO. 

Again—mixtures were made of (1.) 8644 grm. of LiCl and 
‘1640 grm. of MgO (dissolved in HCl)—(2.) 2°5426 germ. of 
LiCl and *8396 grm. of MgO—(3.) ‘6906 grm. of LiO, SO: 
and 3536 grm. of MgO (dissolved in SO3)—(4.) about -7000 germ. 
of LiCl and ‘6741 grm. of MgO. Each of these solations was 
boiled with milk of lime in excess, and filtered, the residue on 
the filter redissolved in muriatic acid, lime precipitated from the 
solutions of now separated magnesia and lithia by oxalate of 
ammonia, and, after tiltration, the lithia determined as anhydrous 
sulphate and the magnesia as ammoniacal phosphates, with the 


Tesults: 


Present Found Present. Found 

‘8644 8693 | MeO +1640 -1628 

95426 25499 | MeO -8396 -8363 

LiO, SOs -6906 -6920 | MgO -3536 -3499 
‘6741 ‘6703 


ollowing per-centage pr portions of the substance pres- 


100°56 p. c. and MgO 99°27 p.c. 

Li,O SOs 10020 98°95 


ind a constant small excess of lithia and small loss 

Owing to the facility with which both sulphate of 

1 oxalate of lime pass through the pores of even a 

close filter, traces of these salts were found in the sulphate 

of lithia weighed, partly accounting for the slight excess in 
which the latter substance ap] but the errors for both bases 
are confined withi narrow limits, and the re- 

sults compare so fairly with those obtained in other commonly 


ea;»®rs 


employed processes of quantitative analysis, that these two 
methods for the separation of magnesia from lithia, may be 
looked upon as gor xi and reliable. In cases where we have to 
deal with but small quantities of the bases, baryta water wi!! be 
found the more convenient reagent, while on a larger scale, when 
we wish to keep the volume of liquid within moderate limits, 
and when the relative cost of baryta and lime requires consider- 
ation, the latter, used in the state of thin creamy mixture with 
water, is rather to be recommended. 


i 
(1.) 
(Z.) 
(5.) 
(4.) 
Or the 
(1.) 
(2.) 
(5.) 
(4.) 
4 
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SCIENTIFIC INTELLIGENCE. 
I, CHEMISTRY AND PHYSICS, 


A new oxyd of Silicon —W has communicated to the Academy 
of Sciences a brief notice of a new oxyd and chlorid of silicon. While 
occupied with the study of the conducting power of aluminum for the 
galvanic current, Wohler and Buff observed that when a plate of this 
metal is made the positive pole in a solution of chlorid of sodium, a gas 
is disengaged which takes fire spontaneously in the air. Supposing that 
the silicon contained in the aluminum had something to do with the 
phenomenon, the onion oy" to prepare the gas by purely chemical 
means. By heating silicon to redness in a current of dry chlorhydric 
acid gas the a id was easily lesnliginll hydrogen being evolved and a 
new chlorid of silicon produced. This is a fuming, very mobile liquid, 
more volatile than the ordinary ehlorid, SiCls. It is decomposed by 
water into chlorhydric acid and a new oxyd of silicon. This latter is a 
white matter, slightly soluble in water, and very soluble in alkali, even in 
wing hydrogen gas with effervescence, and becoming 
converted into silicic acid. Heated in the air it takes fire and burns with 

very white hight, disengaging hydrogen, which takes fire. The authors 
the constitution of the new chlorid and oxyd.—Comptes 


ammonia, disen 


r 


xliv, R34 
On the ar ficial production of Glycerine.— Wurtz has succeeded in 
paring glycerine artificially from the tribromid of allyl, CeHsBrs, 
ch is obtained by the action of bromine upon the iodid of allyl, CeHsl, 
: being set free. The bromid is a heavy colorless liquid which at a 
erature below 10° C. erystallizes in beautiful colorless prisms. By 
iction of this bromid dissolved in acetic acid upon acetate of silver 
ily liquid was obtained boiling at 268° C., neutral, colorless, and 
ier than water. This liquid is triacetine, C1isHisO1, By saponifica- 
h baryta water, acetate of baryta and glyce rine were formed. The 
identified by its properties and by analysis—Comptes Rendus, 


Preparation and properties of Manganese.—Breunner has prepared 

llic manganese by the action of sodium upon fluorid of manganese. 

» materials are mixed and pressed together in a Hessian crucible, the 

ire covered with a layer of chlorid of sodium and this with a layer 

flu r spar in pieces of the size of a pea. The crucible is c yvered, 

a forge and heated gently. The reduction takes place before 

crucible becomes red hot, and is indicated by a hissing noise and 

ww fame. The heat is then raised nearly to whiteness and the whole 
ullowed to cool slowly. The metal is found as a fused mass. Manga- 

» as thus prepared possesses properties very ditterent from those usually 
ibuted to this metal. Its color is that of cast iron; it is very brittle 
emely hard, scratching the best tempered steel. It takes the 

polish and does not change in moist air at common temper- 

atures: polished specimens were kept two months in the laboratory with- 
out change. The density of this manganese varied from 7:138 to 7°206. 
it is not attracted by the magnet and has no action on the magnetic 
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needle. Acids attack it strongly. From its extreme hardnexs manganese 
appears well adapted to various purposes. A fragment with a sharp edge 
will serve to cut glass like diamond. The metal may be cist in moulds 
like iron, and the high polish which it assumes may rend -r it available 
for the mirrors of telescopes, ete. In conclusion the author directs atten- 
tion to the probability that manganese will form useful alloys.— Comptes 
Rendus, xliv, 630. 

4. On crystallized Chromium and its alloys —At the same sitting of 
the Academy at which Brunner’s memoir was read, Frémy communicated 
a note on the preparation of manganese and chromium by a somewhat 
different process, namely, by passing the vapor of sodium over the anhy- 
drous chlorids. The « decom position takes place i in a porcelain tube he ated 
to redness, the vapor of sodium being conveyed by a current of hydrogen. 
Chromium as thus obtained = sents itself in the form of small ¢ ubic crys- 
tals, which are very hard and brilliant, and which resist the action of the 

ngest acid, and even of aqua-regia. The alloy of chromium and iron 
stallizes in long needles and scratches the hardest bodies, even tem- 
steel. The author finds that the sesquioxyd of chromium may 
be fused at a forge heat and yields a very hard black crystalline 
ass which m: iy perhaps find useful applications. 

= On some ge neral methods of preparing the elk ments.—H. SAINTE 
Crarre DeviLte, in connection with the communications of Brunner and 
Frémy, has offered some interesting remarks upon the subject which is 
now attracting so much attention in France and Germany, the prepara- 

nof the rarer metals. Deville is of opinion that the best mode of 
preparation consists in igniting the oxyd with carbon, taking care to em- 

excess of oxyd. It is however an indispensable precaution to 

» metal in a crucible of lime or magnesia. Crucibles of clay, por- 

n, &e., are like borax partially reduced by many met tals and even by 
um. The silicon pr oduced ‘considerably increases the hardness and 

ility of the metal. Ina erucible of lime the oxyd of chromium or 
ganese in excess is absorbed by the Hes forming a chromite or man- 
which fuses with great diffi ulty, but which removes from the 

ll traces of carbon and silicon. The fusibility of the metal dimin- 

hes as their purity increases, and the author found chromium less fusible 

in platinum. Deville remarks that manganese, as prepared by Brun- 
ner’s method, may still contain carbon. Sodium prepared from the car- 
bonate always contains more carbon, wad moreover, from its porosity it 
freyuently retains naphtha, which leaves a carbonaceous residue when 


heated. The employment of Hessian crucibles is also objectionable, as 

lica is easil ~ sod specially in the presence of the fi 

silica is easily reduced by sodium, especially in the presence of the fluo- 
In this manner the author explains the differences between Brun- 


ner’s manganese and that prepared by himself, which is less fusible than 
iron and decomposes water at ordinary temperatures. The employment 
of sodium, on the other hand, presents great advantages when we wish 
to obtain an element in a crystallized state. In this case the sodium may 
often be replaced by aluminum, as for example, in preparing silicon, 
titanium, zirconium, and boron. In the case of the sesquichlorids of zir- 

nium, aluminum or chromium, it is always well to make the sodium 
react upon the double chlorids which these bodies form with chlorid of 
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sodium. ‘The process shculd be conducted in a crucible of alumina which 
is to be heated to redness before putting in the mixture of chlorids. In 
the case of the fusible metals it is well to add to the whole a little double 
chlorid of sodium and potassium. Deville and Damour are now apply- 
ing this process to the cerium metals. Sodium attacks porcelain at a low 
red heat with such energy that there is always danger of introducing sili- 
con into metals reduced in such vessels, This perhaps explains the differ- 
ence between the properties of chromium as prepared by Frémy and that 
prepared by Deville and Bunsen, the latter being readily soluble in chlor- 
hydric acid giving a blue solution of the protochlorid. In conclusion, 
the author again recommends the employment of crucibles of lime which 
refine the metals fused in them. The platinum metals fused in such 
crucibles present properties very different from those usually attributed 
to them, the lime serving to deprive them of osmium and silicon.— 
Comptes Rendus, xliv, 673, March 30th, 1857. 

6. On the amids of the monobasic acids—Canovrs has found that the 
amids of benzoic, toluic, and anisic acids obtained by reducing nitro-ben- 
zoic, &c. acids by means of sulphydric acid or acetate of iron, and become 
known as benzamic acid, &c., behave like bases as well as like acids, and 
from classes of well defined salts. The chlorhydrates of these bases 
‘losely resemble those of the alkaloids and from well crystallized chlor- 
platinates. Glycocoll forms precisely similar compounds, The author 
poiuts out the fact that glycocoll bears the same relation to a mononitro- 
acetic acid which benzamid does to a nitrobenzoic acid, since we have 

As chlorid of benzoyl by acting on glycocoll-zine yields hip puric acid, 
Cahours has found that the chlorid 1 of cumy! and anisyl yield analogous 
products by their action upon gly ocoll-silver. rh e products have the 
formulas 
Cuminurie acid, Cos HisNO6 
Anisuric acid, NOs, 


As might be « xpected, the same chlorids by acting upon benzamate of 
silver, &c., yield new acids also analogous to hippuric acid. From these 
facts it is clear that there exists a strong analogy between the amic acids 
and glycosin, alanin, leucin, &c.— Comptes Rendus, xliv, 567. 

7. On a new series of orqgano- thionic acids, —Horson has de scribed § 
new acid obtained by the action of sulp yhurous acid upon zinc-ethyl, ae 
named by him ethylo- trithionic acid. When sulphurous acid gas is 
brought into contact with zinc-ethyl a rapid absorption takes place with the 
evolution of much heat, and the whole contents of the flask are converted 
gradually into a white mass of minute crystals. These form the zinc sal 
of the new acid and have the formula as the author writes it: 


The formation of the acid is easily ‘edict by the equation 


Zn . CaHs-+-3S02= Zn0+S83(CsH5) Os, 
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Hobson considers the new acid as formed by the replacement of one 
equivalent of oxygen in three of sulphurous acid by one of ethyl. The 
acid yields colorless and crystalline salts with various bases. Sulphurous 
acid forms a similar compound with zinc-methyl, and doubtless there 
exists a series of thionic acids homologous with that described by Hobson. 
—Quarterly Journal of the Chemical Society, Ipril, 1857, 55. Ww. G. 


8. Note on Ritchie's improved Ruhmkorff’s Apparatus ; by the author. 
—Since writing my paper (p. 45) I have constructed a helix in which the 
plane of the strata of wires is perpendicular to the tube, insulated as be- 
fore. With one of the same length of wire as the largest one before men- 
tioned,—throwing a spark, with six cells, six inches,—I have used a battery 
of eighteen cells, (Bunsen’s) ; but by using a battery of three series of six 
cells (that is, an intensity of six, and quantity of three), a very volumin- 
ous spark was obtained; as the action soon became feeble, I took the 
secondary coil from the glass cylinder and found that the current had 
passed through the glass near each end of the coil, forming a circuit 
through the primary wire; two minute holes, of a hair’s breadth, from 
one-tenth to one-eighth inch diameter, were drilled through, but the glass 
was not fractured ; it also passed through several thicknesses of vulcan- 
ized rubber. The helix was uninjured, proving the insulation obtained 
by the mode of winding it. A more perfect insulation between the helices 
is readily made; and I now use a tube of gutta percha over the glass. 
With powerful batteries the condenser of varnished paper is not sufficient, 
as the current passes entirely through, and with such I use oiled silk. I 
have put several condensers in the same instrument, connecting each by 
turning a screw, so that either or all can be used. Varied and beautiful 
effects are produced, particularly in vacuo, by using different amounts of 
surface of condenser. 

Boston, June 10th, 1857 

9. Silica and Alumina in the ashes of Lycopodium.—tThe ashes of 
three Lycopodiums afforded F. H. Grafen (Ann. Ch. Pharm. C., 297), the 
following results : 

Silica. Alumina. 
1. Lycopodium chamecyparissus, 13 54 
2. L. clavatum, - - - 14 27 
3. L. denticulatum,  - - 42 2 
Il MINERALOGY AND GEOLOGY, 


1. Supplement to the Fifth Edition of a Manual of Elementary Ge- 
ology ; by Sir Cuartes Lyeit. 2d edition revised. 38 pp., 8vo. Lon- 
don: 1857.—This supplement contains chapters on the following topics: 

(1.) British Pliocene strata,—including observations on change of cli- 
mate in the pliocene epoch,—on fossil mammalia in the Thames valley— 
on the fossil musk-buffalo in the drift near London and near Berlin. 

(2.) Where to draw the line between the Miocene and Eocene; in which 
the Nebraska tertiary is arranged in the lower miocene. 

(3.) Miocene Fauna of the Sewalik Hills. 

(4.) Denudation of the Wealden. 

(5.) New Fossil Mammalia from the Purbeck or Upper Oolitic strata 
in Dorsetshire. 
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(6). Discovery of Mammalian Remains in rocks of high antiquity in 
North Carolina, United States. 

(7.) Upper Trias of the Eastern Alps. 

(8.) On the supposed evidence of Phznogamous plants (not Gymnos- 
perms) in the Coal Formation. 

(9.) On Silurian and Cambrian Rocks, and M. Barrande’s theory of 
Colonies. 

The mammalian remains of the United States are from the discoveries 
of Prof. Emmons in North Carolina. The fossils are from the Red Sand 
stone—of the same formation with the sandstone of the Connecticut 
valley, whose age is not yet made out with certainty, although probably 
as recent as the lower Jurassic. 

The fossil oolitic mammalia from the Purbeck beds are among the most 
interesting discoveries of recent times. 

The fifth edition of the “Manual” contains notices of six species of 
mammals, the Phascolotherium, Amph theriuy . and Stereognathus of 
Stonesfield, the Microlestes of the Upper Trias. the Spalacotherium of 
Purbeck, and a lower jaw of another undetermined species. 

The Purbeck beds, especially the “dirt bed” of the middle Purbeck, 
seemed to promise other discoveries, and the search has proved successful. 
This bed averages five inches thick, and contains remains of insects and 
freshwater shells (Paludina, Planorbis, Cyclas). In three weeks explora- 
tion by Mr. Beckles, five or six new species of three or four new genera, 
were found in an area forty feet by ten, the size varying from that of a 
mole to that of a hedgehog; and besides there was the entire skeleton of 
a crocodile, the shell of a freshwater tortoise, and remains of some sma 


reptiles. Mr. Brodie had previously made collections from the same bed 


near Swanage, and among them were the lower jaws of three mammalian 
species and the upper portion of askull. For one lower jaw on the same 
slab with the skull, having eight molars, a canine and an incisor, Owen 
has proposed the generic name Triconodon; the animal was nearly as 
large as a hedgehog. Another species of Triconodon, a third larger, has 
been detected among the specimens obtained by Mr. Beckles. Another 
jaw is related to Amphitherium, though generically distinct. The 7rico- 
nodon, according to Dr. Owen, is allied to the Phascolotherium and Thy- 
lacotherium ; and he states that al! these genera belonged “to the same 
natural group of an Insectivorous and very probably Marsupial family.” 
There are also among the fossils, the jaws of two other animals, which 
Dr. Falconer has named Plagiaular Becklesii, and Plagiaulax minor ; 
they are most nearly related to the living kangaroo rat (genus Hypsi- 
prymnus), of which ten species are known. The singk premolar is 


marked somewhat diagonally with seven sharp parallel ridges, crossing 


the summit, and the modern species have also ser mI lges, differing only 
in being placed transversely. P. Becklesii, the largest species, was about 
as large as the English squirrel, and the other not over half th 
length. The specimen of the latter contains two back molars which are 
exceedingly like those of the Triassic Microlestes, showing that the Mi- 
crolestes was a closely related genus. 

Professor Owen now regards the Spalacotherium as probably marsu- 


pial, Part of the cranium of another mammal has been disinterred, and 
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Dr. Falconer has remarked a relation to the insectivorous Friculus of 
Madagascar, and from the general bearing of the evidence, it is thought 
that it was not marsupial. “Specimens are arriving weekly from Mr. 
Beckles, and we may expect a great addition to the number of individuals 
as well as an increase in the number of species. To gain access to these 
treasures he has already at his own cost removed nearly 3000 tons weight 
of stone overlying the dirt bed.” 

The facts thus far ascertained, prove the existence of about fourteen 

species of mammalia in the Middle Purbeck. They belong to eight or 
nine genera. All have been obtained from an area less than 500 square 
yards in extent, and from a single stratum but a few inches thick. 
2. Report on the Geological Survey of South Carolir _ By being the 
First Annual Report to the General Assembly of South Carolina, embrac- 
ing the Progress of the Survey during the year 1856, with plates and 
naps; by Oscar M. Lreper, Mineralogical, Geological and Agricultural 
Surveyor of South Carolina, ete. 136 pp-, 8vo. Columbia, S. C.—This 
First Annual Geological Report by Mr. Lieber treats especially of the 
Chesterfield, Lancaster, Chester and York Districts. The region is to 
a great extent characterized by crystalline or metamorphic rocks, among 
which the gold veins or mines occur. The author has a field of great in- 
terest and has taken hold of it with energy and success. There is no de- 
partment in American geology requiring more study than the metamor- 
phic rocks of the Atlantic States, and especially those of the South. The 
descriptions and handsome maps of Mr. Lieber’s report throw much light 
on the subject, and when the surve y is completed—which we trust it will 
be without interruption—the doubts as to the age of the metamorphic 
rocks and the period of metamorphism, must certainly be much lessened 
if not wholly removed. The structure of the gold veins, and their true 
relations to the containing rocks, their resources, and the value and nature 
ol copper and other mines in the states, are additional topics of great 
importance, which Mr. Lieber has begun to elucidate. 

The Jtacolumite rock, a peculiar arenaceous rock occurring in the gold 
region of Brazil and the Urals as well as Carolina, is described with 
much interesting detail; and since the publication of his Report, Mr. 
Lieber has added (as we learn by letter) the important discovery of the 
passage of the itacolumite into a true sandstone or even a conglomerate, 
proving its original sedimentary origin. 

Associated with itacolumite occurs a slaty rock made up largely of 
Spec ular iron. We cite the following observations on this “ specular 
schist,” the siderocriste, or eisenglimmerschiefer of European authors. 

“This rock, which is so exceedingly rare—for the only localities hith- 
erto described or mentioned are in Brazil, Marmoras and Provence— 
appears in beds intercalated between the talcose slates. As true specular 
schist, the Bird bank or specular ore bank can alone be named. This is 
seen at various points between the western declivity of King’s mountain 
and the southern lime outcrop, extending thence southwestward to the 
two ranges of hills, which bound the Dolittle (or Dearlittle) Creek—the 
Dolittle and Silver mountains. On the former of these, the outcrop is 
wider than at any other point observed ; for they have already quarried 
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across it, thirty -five or forty feet, without meeting any interruption. In- 
deed, the whole of the hill consists of alternating beds of quartz, talcose 
and specular schists. The greatest thickness of the latter is between the 
itacolumite and talcose slate. The strike of these beds is N. 41° E,, the 
dip 644 S., 49° E., but owing to folds of the rocks, some quartz beds 
strike N. 5° E., and some of the talcose slate N. 11° E., both being verti- 
cal in dip. The interrupted extension of the beds of the specular slate 
northwest and southeast at this point is about half a mile, though in its 
northeastern prolongation it gradually becomes narrower, until east of the 
place of A. Harding, Esq., it finally gives out. 

On the Dolittle mountains we find ~“ remarkable rock not only most 
perfectly developed as regards extent, but also most strongly mz irked i 
its peculiar petrographic characters. Here it presents so great a similar- 
ity with some micaceous schists, that, at first sight, few would suppose it 
to be anything else. In color it is steel-grey, but its crimson streak, when 
scratched, distinguishes it from mica-slate, to which it possesses a resem- 
blance in the laminated or scaly nature of the individual parts of the 
iron glance. Sometimes, especially farther north, this feature disappears 
to a considerable extent, and the rock becomes less schistose and granular, 
owing to the shape of the minute crystals of the iron ore. In these cases 
tale generally enters more conspicuously into the composition of the 
rock, and, owing to the presence of a small admixture of magnetite, it 
becomes slightly magnetic. As an ore this rock is greatly valued at the 
furnace s, though not used to any extent at the bloomeries. 

WwW vo re atmosphe ric action has been able to affect the rock, the specu- 


lar iron (anhydrous peroxyd) is converted into earthy hematite (hydrated 
peroxyd). This generally forms as a crust and the mass contains harder 


nuclei. 

The magnetic iron beds of this region seem to be in part synonymous 
with the itabirite of Eschwege. We have indeed the true itabirite, that is 
an itacolumite in which the tale is replaced by magnetic iron, although 
generally in South Carolina the quartz is present in less quantity, and the 
accompanying talc greatly increased in amount to that which, according 
to description, seems to be the case at the Peak of Itabira, the Sierra-da- 
Piedada and other Brazilian localities. With us the rock essentially con- 
sists of tale (or chlorite) and crystals of magnetite, the former being the 
matrix of the latter, while talcose strata less admixed with magnetic iron, 
are intercalated between the others. These do not affect the needle, 
while the former are highly polaric. Wherever I have examined beds of 
this rock, as for instance at the Lee and Parker bank and the ore beds of 
the Swedish Iron Manufacturing Company in the corner of Union (both 
of which are outcrops of the same bed), dikes of melaphyre or diorite 
appeared in the immediate vicinity; so that it is not impossible, that the 
magnetite may have resulted from a partial reduction of the peroxyd of 
iron of the specula? schist to a protoxyd. 

This rock also occurs at the junction of the itacolumite and talcose 
slate, and, therefore, gives additional reason for regarding it as a continua- 
tion of the specular beds, although separated from it superficially by the 
itacolumite. At the Lee and Parker ore bank it is immediately underlaid 
by a barytic vein, the width of which has not yet been determined. The 
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heavy spar, likewise, appears as streaks or intercalations, and the vein 
also cuts off the ore bed occasionally, and may, perhaps, have been the 
means of the introduction of that sulphur, which has converted the mag- 
netic bed into a pyritiferous one at a depth rarely exceeding sixty feet. 
Accessory minerals which are found there are :—mesotype, hyalite, 
quartz, chlorite, very pure tale, asbestus, staurotide, and, owing to the 
decomposition of the pyrites, sulphate of iron. 

The strike of the bed at the Lee and Parker bank 1s N y. 47° B.. its dip 
60° S. 43° E. The bed continues, with one or two apparent interrup- 
tions, and crosses to the east of the summit of King’s Mountain in North 
Carolina. That this interruption is a seeming one only and altogether 
confined to the surface, is decisively evinced by a most singular fact. 
When Briggs sank a deep pump shaft at his gold mine in North Carolina 
some years ago, the works at the Parker as well as the Lee bank, at 
least thirteen or fourteen miles distant, were entirely drained, filling again 
when he stopped his pumps and draining a second time when Commo- 
dore Stockton put them in operation again. They thus form, in their 
southwestern prolongation into our State, a saddle-shaped alteration in 
dip, which admits of an easy explanation in the folds of the rocks, of 
which this region is constituted. 

As an ore, this catawbarite has long been appreciated and will continue 
so, until the destruction of the forest growth—no remedy for which has 
hitherto been attempted—will render the charcoal used too expensive to 
prosecute the manutacture of iron with advantage. This fatal result can 
be avoided only by a thoroughly organized cultivation of woods. 

The ores of this region yield a steel which is probably unrivalled even 
by that derived from Swedish iron, and their fame has already extended 
to England.” 

New Fossil Fishes from the Devonian Rocks of Ohio; by J.S. 
Newserry, M.D. (Bulletin of the National Institute.)—Dr. Newberry 
here describes two species of fossil fishes of the new genus Agassichthus 
Newbe rry, two of Onychodus, Newberry, one of Psammodus, three of 
Macheracanthus, Newberry, and four of Oracanthus. The genus Agas- 
sichthys and its species, which were of very large size, are described as 
follows : 

Acassicutuys, Newb. Ceelacanth ganoids of large size. Cranial sur- 
face covered with thick-set stellate tubercles, either in lines radiating from 
various centres, or without regular arrangement. Cranium composed of 
large plates, united by double sutures which are nearly concealed by the 
dermal tubercles of the superior surface. Eye orbits conspicuous, and in- 
cluded in the orbital plates. Teeth in two rows, conical, curved, not pli- 
cated at base. Scales obscurely rounded; the exposed portion orna- 
mented with small tubercles and fine divergent raised lines; the covered 
pertion marked with lines of growth, and finely reticulated, as in Rhizo- 
dus, Glyptolepis, &c. 

(1.) Agassichthys Manni, N. The species to which I _— given this 
name resembles in its general appearance Von Meyer's P. 4 Agassizit, and 
may possibly prove to be identical with it; but in Von Meye r’s specimen 
no characters remain exc ept the partial outline of some of ‘the plates: in 
this character his figure and my specimens differ in the outline of the 

nasal plate. In his specimen it is broader, and the posterior angle greater. 


n- 

se 

he 

he 

ds 
ti- 

ie 

its 

St 

iD 

T- 

it 

n- 
1e 

rs 

Cs 

it 

16 

1- 

er j 

18 

is 
h } 

if 

h 

e 

e 

of 

@ 


148 Scientific Intelligence. 


The crania which I have are from 6 to 9 inches in length, and 4°3 to 
6°6 inches in breadth; the normal breadth being probably relatively less 
than either of these measurements; all the crania having suffered a 
greater or less amount of compression and expansion. A transverse sec- 
tion of the central cr posterior part of the cranium forms an arch from 
14 to 2 inches in height; the longitudinal profile exhibiting a depression 
of the nasal extremity precisely the reverse of that shown in von Meyer's 
figure, where the occipital plate is depressed by a distortion of the speci- 
men. The length of the nasal plate is a little less than that of the oe- 
cipital, and the angle formed at its posterior extremity is of 32°. The 
borders of the cranial plates, with the exception of the nasal, exhibit no 
absolutely straight lines, but all are more or less curved. 

(2.) Agassichthys Sullivanti, N. Another species scarcely less com- 
mon in the Cliff limestone of Ohio I have called by this name; portions 
of the cranium having been obtained by Joseph Sullivant, Esq., of Co- 
lumbus, Ohio, from his quarries in the vicinity of that city, as early as 
1836. 

This species is larger than the last, the crania having a length of 10 
to 12 inches or more, and fragments indicate a considerabiy greater size. 
The relative breadth of the cranium was greater than in A. Manni. In 
a fine specimen sent me by Dr. Mann, which has a length of 10 inches, 
the greatest breadth is 84 inches. The arch of the transverse section is 
2 inches in height. The longitudinal profile forms a nearly uniform in- 
clined plane from occiput to nose. The borders of the cranial scutcheons 
are generally right lines, giving to the mosaic pattern formed by them a 
more geometric appearance than in the last species. The nasal plate is 
relatively much broader, and its posterior angle less acute (53°). 

A fortunate fracture of this specimen shows that the form of the cere- 
bral cavity is as perfectly preserved as that of the cranial plates. Both 
species are from Columbus, Milford and Sandusky, Ohio. 

The following are descriptions of the new genera Onychodus and Ma- 
chzracanthus :— 

“Onycnopus, Newb. Among the fossils sent me by Dr. Mann are 
two specimens of what in his notes he very significantly calls a “claw 
jaw ;” of which I have seen a third and very beautiful specimen in the 
hands of Prof. Hopkins, of Geneva, N. Y. 

This fossil consists of a series of remarkably acute and curved t eth, 
closely set on a common base, all curving in the same direction, and ap- 
parently erectile. The detached teeth are frequently found in the Chiff 
limestone from 1 inch to 2 inches in length. They are much curved, 
have acircular section towards the summit, are somewhat compressed 
below, and expand at base into several prominent roots, of which the 
most conspicuous are on the side towards which the point is curved. 
These teeth have a central cavity extending nearly to the summit: this 
cavity is surrounded by dentine, simple in structure: and the whole is 
covered by a layer of smooth and polished enamel without striz or orna- 
ment of any kind.” 

“Macn#racantuus, Newb. Spines often of large size, flattened, 
curved, ancipital, unsymmetrical; dextral and sinistral edges and point 
generally acute; base somewhat narrowed, losing the markings of the 
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upper part; termination rough and irregular. Central cavity large, run- 
ning through nearly the entire length of the spine. Microscopic structure 
that of very dense ivory-like bone; external surface covered with a thin 


coating of enamel. 

These spines are, I think, the fin-rays of placoid fishes, but exhibit a 
character not shown in any other known living or fossil genus, that is, 
their want of symmetry. They are in pairs, or, at least, are rights and 
lefts. Spines of this character were collected many years since by Joseph 
Sullivant, Esq., of Columbus, Ohio, in his quarries in the upper part of 
the Cliff limestone near that city. A specimen from that locality was 
exhibted by Mr. Sullivant at the Cleveland meeting of the American 
Association. Since then, beautiful specimens of one species have been 
obtained from the same geological horizon in New York, by Prof. Hopkins, 
figured in the Proceedings of the eighth meeting of the American Asso- 
ciation. 

Prot. H. is disposed to regard this as the spine of a crustacean ; but its 
form as well as microscopic structure seem to me to prove it decidedly 
ichthy ic. 

If it were any portion of the exoskeleton of a crustacean, it should be 
tubular throughout, or have an articulation at its proximal extremity, 
neither of which is true. 

It has every appearance of having been planted in the integuments 
without articulation, precisely as are all the dorsal spines of placoid fishes. 
We might suppose these fossils to be the first rays of pectoral fins, but 
in ali fishes with which I am acquainted, the pectoral spines are articu- 
lated to the thoracic arch. 

My convictions are that they were worn side by side upon the superior 
median line, either placed far back, as in 7’rygon, or farther forward, as 
in Chimaera, Spinax, Cestracion, &c. In none of these are there double 
spines, but in Z’rygon the spines of the tail are closely approximated, and 
it is very probable that such was the arrangement of our fossils.” 

4. Report on the Economical Geology of the route of the Ashtabula 
and New Lisbon Railroad ; by J.8. Newperry, M.D. Made Nov. 1856. 
Cleveland, Ohio: 1857.—This Report, which is mainly economical in its 
aim, contains important geological information on the coal region, and a 
map and section of the country between Erie and Hudson, south of Lake 
Erie, 

5. Descriptions of New Fossil Spectes of Mollusca, collected by Dr. 
F. V. Hayden, in Nebraska Territory: together with a complete catalogue 
of all the remains of Invertebrata hitherto described and identified from 
the Cretaceous and Tertiary Formations of that region; by F. B. Mex 
and F, V. Haypey, M.D. pp. 24.—This is the third paper of these two 
gentlemen, who have shown themselves so intelligent and successful in 
the investigation of the Nebraska fossil mollusca. All the papers have 
been published by the Academy of Natural Sciences at Philadelphia, and 
have thrown much light on the cretaceous and tertiary formations of that 
great territory. The last paper possesses even higher interest than the 
two preceding. Comparing the fossils collected in various sections with 
those of Nebraska, they show the parallelism of the Cretaceous forma- 
tions of New Jersey, Alabama, &c, with that of Nebraska, the following 
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fossils being found in all, viz. “ Ammonites placenta, Seaphites Conradi, 
Baculites ovatus, Nautilus DeKayi, &c.” This identification is first an- 
nounced by Messrs. Meek and Hayden. It is also shown that Inocera- 
mus problematicus, found in Nebraska, is obtained also in Kansas, also in 
lat. 39°, lon. 98°, and farther towards the Rocky Mts. by Col. Fremont, 
and a shell considered the same, by Roemer ia Texas: and that Ostrea 
congesta, so distinct in Nebraska, was found by Marcou and Galisteo be- 
tween Fort Smith and Santa Fe. The cretaceous formation has a great 
extension at the west and south. The paper speaks for itself. 
DEWEY. 
6. Proportion of Bivalves of diff rent Geological Age y—H. G. Bronn 
gives the following table in an article on this subject in Leonh. u. Bronn’s 
Jahrbuch, 1856, p. 656.— 
Lamellibranchiates Lamellibranchiates 


Total number Brachiopods with entire pallium. withsinus in pallium. 


Species Proportion. Species. Proport’n Species. Propor 


ot species. 


2670 60—0-02 1480—0°55 1130—0°43 


Living, 
Czenozoic, 2497 §2—0°02 1555—0°62 890—0°36 
Mesozoic, 3447 371—0°11 2358—0°68 718—0°21 
Paleozoic, 2021 1109—0°50 799—0°40 113—0°10 


The column “ proportion” gives the ratio to the total number of species. 
The cxnozoic includes the Tertiary and Post-tertiary ; the mesozoic, the 
formations below down to ths Permian, and the Paleozoic the remaining 
below this limit. 

The integripallial bivalves were most numerous in the mesozoic. Di- 
viding them into the Pleuroconche (having unequal valves) and Ortho- 
conchze (equal valves), there are according to Bronn’s Lethaa Geognostica, 

Total. Pleuroconche Orthoconche 
Living, 1480 330—0°23 1180=0°77 
Czxenozoic, 1555 575—0°27 980—0°63 
Mesozoic, 2358 1181—0°50 1177=0°50 
Palzxozoic, 799 299—0°37 500—063 
There is no doubt that the Brachiopods are inferior to the other Bivalves, 
and also that the Integripallials are inferior to the Sinupallials. 

7. Slaty Cleavage—The view of Mr. Sharpe, presented to the Geo- 
logieal Society of London in 1847, that slaty cleavage is owing simply to 
pressure and is at right angles to the line of force, has been established by 
various facts brought forward by Mr. J. Tyndall. (Phil. Mag. [4], xii, 
35). He shows that a fine clay or almost any impalpable material when 
subjected to pressure and at the same time allowed to spread laterally, 
takes a laminated structure. White lead, wax, and even cheese are 
among the substances which have afforded him evidence on this point. 
He attributes the effect to the small inequalities which exist in the tex- 
ture of substances of all kinds. Under pressure the mass yields and 
spreads out, and the little nodules beeome converted into lamine separa- 
ted from each other by surfaces of weak cohesion, and thus the mass be- 
comes cleavable. The air cavities or fissures also spread out thin under the 
pressure and aid in producing the cleavage: for even dried pipe-clay 
shows such cavities in great numbers, many too small to be seen without 
a magnifier. 
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Mr. H. C. Sorby had before attributed the cleavage to the effect of such 
lateral pressure on all the grains or pebbles in the rock, the force making 


the particles whether of mica or any stones to place their larger diameters 
in the plane at right angles to the direction of the pressure, that is in the 
plane of cleavage. He had appealed to facts in the slates of Wales, 
showing that where mica scales were present, they had this position. 
This cause may contribute to produce lamination, though not appearing 
to be necessary to the result. 

In the Philosophical Magazine for December last, Rev. S. Haughton 
gives the results of some calculations to ascertain the amount of the 
pressure which was exerted in cases of the production of slaty cleavage, 
using as data the degree of distortion or compression of fossils. 

8. The genus Paleotrochis of Emmons, instituted as a genus of fossil 
corals— We have received a note from Prof. Emmons urging several 
reasons for sustaining his genus Palotrochis, and against the view of its 
being a quartz concretion. ‘The main point presented is the fact of its 
form—a double cone with striated sides, the striae at right angles to the 
common base of the cones. 


III. BOTANY AND ZOOLOGY. 


1. Introduction to Cryptogamic Botany ; by the Rev. J. M. Berxexey, 
M.A. F.L.S. With 127 illustrations on wood, drawn by the author. 
London: H. Bailliere, 1857, pp. 604, 8vo.—This is the first original work 
of the kind that has been published in the English language. Its only 
predecessor, the English translation of Sprengel’s Introduction to the 
Study of Cryptogamic Plants, appeared half a century ago, and its last 
edition in the year 1819. A comparison of the two books would be 
curious enough, so great has been the advance in our knowledge of the 
lower orders of plants during the interval, and especially within the last 
twenty years. 

A work of this kind has long been a desideratum, and before all others 
would Mr. Berkeley be looked to, as best qualified to supply it. No Brit- 
ish, and probably no foreign botanist, except Dr. Montagne, has so exten- 
sive and so accurate an acquaintance with the whole range of the lower 
Cryptogamous orders, and especially with Mycology. The work likewise 
indicates a good knowledge of Phenogamous botany, and discusses some 
important general questions with more than ordinary ability and breadth 
of view. As might be expected, the book before us is an excellent one, 
full of original observations, indispensable to the Cryptogamous student 
who cannot command a considerable library, and highly interesting to 
the general botanist. As respects the subject-matter, we can well believe 
the author’s statement, that “an ineredible amount of labor has been 
bestowed upon its preparation, in the examination of herbaria, the con- 
sultation of authorities, and the verification of facts.” It is much to be 
regretted, candor compels us to add, that some part of this labor was not 
bestowed upon the arrangement and the style, which, considering the po- 
sition of the accomplished author, are careless and faulty to an ‘ incredible’ 
degree. The mere want of arrangement, although a serious defect in an 
elementary work, is not the worst of faults; and it is rather refreshing to 
meet with admirable and original observations in unexpected places. 
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What we most complain of, is the lack of ordinery attention to the 
structure of sentences, which renders the perusal of the earlier portion of 
the book a positive discomfort, and we fear, may sometimes prevent the 
tyro from apprehending the author’s meaning. Nor will the use of the 
verb “to assist” in the French sense, help the mere English student much 
in his endeavors to bring the sprawling members of a heterogeneous sen- 
tence into intelligible order. Nor will he readily understand how in the 
high groups of Cycads, there can be “a foreshadowing of structures to be 
met with in a different and inferior series.” (p. 54). 

The preliminary observations and the chapter on Cryptogams in gen- 
eral deal with a high order of topics, some of them perhaps of too special 
a character for the beginner, unless he be supposed to be already an adept 
in Phzenogamous botany ; such questions as the difference between affinity 
and analogy, and between analogy and homology in organs; the rank of 
Conifere in the natural system ; the limitation of the groups which we 
call classes, &c., as to whether they are absolute or blended in nature, &c., 
being incidentally but ably discussed, some of them in considerable 
detail. Mr. Berkeley evidently doubts if there be any clear demarcation 
between the animal and vegetable kingdoms,—at which we do not won- 
der:—while he is unable anywhere “to trace any close connection be- 
tween Phenogams and Cryptogams,” and is inclined to think Endogens 
and Exogens equally distinct,—which we are hardly disposed to object 
to;—but the two propositions together make a singular paradox. After 
all, how are differences of this sort to be measured and compared in the 
organic world? As to Conifere and other Gymnosperms, while we 
willingly allow that there is no affinity, and even perhaps no close anal- 
ogy, between them and the higher Cryptogams, and regard them as 
genuine Dicotyledoner-Exogenz, we are not ready to subscribe to the 
doctrine that the extreme simplification of their flowers and the direct 
impregnation of their naked ovules are not indications of low rank in 
their class. But this is not the place to discuss this vexed question. 

If it is really “the best opinion that Podostemacee are reduced Lentibu- 
larie,” then ‘bad is the best,’ surely. Not only is the embryo ot Vym- 
phea “when properly understood, as distinctly dicotyledonous as in any 
other plant,” but we do not see how it can p ssibly be understood in any 
other way. It is not clear to us that “no affinity is more sure than that 
between Cactus and Ribes.” “The degree of volition, if such it may be 
called [in spermatozoids and zoospores] is extremely low, and may be 
unattended with any consciousness.” (p. 85.) May be, indeed! Is con- 
sciousness a universal attribute even of animal life? Does the author sup- 
pose that the lowest animals, even that any animal destitute of a distinct 
brain, leads a conscious existence ? 

We have touched upon some of these incidental points as they at- 
tracted our notice, and have no space left in which to speak of the main 
body and general merits of the work. Distributing the Cryptogamous 
erders into 7’hallogens and Acrogens, and the former into two alliances, 
Algales and Mycetales, the latter including the Lichenes as well as the 
Fungi, the author devotes 150 pages to the general structure and syste- 
matic arrangement of the Algales, and 185 to the Fungales. Upon this, 
the principal staple and the most important part of the work, it would be 
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presumptuous for us to offer any criticism.* It appears to offer the stu- 
dent just the information he needs, and in an authentic and interesting 
form. The same may doubtless be said of the Acrogens. which are more 
briefly treated, its three alliances, Characeales, Muscales, and Filicales 
together occupying only about 130 pages. The book belongs to Bail- 
liere’s series of Standard Scientific Works, and will doubtless maintain 
a distinguished place, undergoing successive revisals as new editions are 
ealled for. ; A. G. 

2. Witterung und Wachsthum, oder Grundziige der P flanzenklimat- 
ologie (i.e. Weather and Growth, or Elements of Climatology as affecting 
Plants) ; by H. Horrmann, M.D., ete., Professor of Botany in Giessen. 
Leipsic: 1857. pp. 583, 8vo.—The first or special part contains: 1. 
An abstract of very detailed meteorological observations made at Giessen 
through the year 1854, embracing all the ordinary elements of climate ; 
2. Observations on growth, being a very detailed and elaborate study of 
the development of the buds, leaves, stems, flowers, &e. of thirteen com- 
mon and well-chosen plants, under the given circumstances of climate. 
This is illustrated by a large folded plate, exhibiting in curves (printed in 
colors) the daily development of these thirteen plants, or of their leaves, 
stems, blossoms, &c. The second or general part occupies the rest of the 
volume, and considers in great detail the effect of the principal meteoro- 
logical conditions upon the growth of plants. What the principal con- 
clusions are, it is not easy to say, for want of a summary, which the au- 
thor could readily have given: they are with difficulty to be eliminated 


by the reader from above four hundred pages of printed matter. The 
work is elaborate and painstaking to a fault; the author’s patience in re- 
cording observations and measurements are worthy of all praise, and de- 
serve to be rewarded by more important discoveries than he seems to 
have made, so far as we can judge from a cursory glance over the volume. 


3. Revisio Potentillarum Iconibus Iilustrata; auctore C. LEHMANN. 
4to, 1856.—More than thirty years have passed since Dr. Lehmann pub- 
lished his Monograph of Potentilla. From time to time ever since, he 


* A valued correspondent suggests the propriety of adding a glossary of techni- 
cal terms peculiar to the Cryptogamia, and a conspectus or catologue of the genera 
under each order or alliance. He also notes a few errors in the localities, &c., of 
certuin American Fungi referred to. Thus, “ 7rix hamphora (p 5) is said to be 
from South Carolina; whereas it came from Pennsylvania. Zriphagmium deglubens 
(p. 825) is given from Texas; but has as yet been found only in New Mexico. 
Peridermium is said (pp. 816, 317) to occur on Ephedra in South Carolina, instead 
of in Texas. Trypethelium (p. 387) is denied a residence in South America, yet we 
know that the author has Carolina specimens from thence in his herbarium, and he ac- 
knowledges as much on p. 394, and figures its fruit on p. 393. avenelia is reported 
(pp. 305, 816) to be found on Desmodium, but is thus far known only upon species 
of Tephrosia. Mr Berkeley has figured two species of Fungi to which he applies 
the original herbarium names, forgetting that they have since been published under 
others. Helminthosporium Hoffmanni (p. 298) is H. Ravenelii, Curt., in this Journal 
and in Ravenel’s Fungi Caroliniani. Sartvellia foveolata (p. 318) is Dasyspora fove- 
olata, Berk. and Curt., in Journ. Acad. Nat. Sci, Philad.; the original name having 
been changed in consequence of Dr. Sart well being already honored with a genus 
of higher dignity.—These are minor blemishes, easy to be corrected in another edi- 
ton, and not detracting from the essential value and great interest of the work.” 


SECOND SERIES, VOL. XXIV, NO. 70.—JULY, 1857. 
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has given supplements, with descriptions and figures of new species, in his 
Pugilli Plantarum, besides elaborating the North American species in 
Hooker’s Flora Boreali- Americana, so that the few large genera have 
been more attended to or have been longer under the constant revision of 
one critical eye. In 1851, a full conspectus of the species, newly arranged, 
and with a full synonymy, was published in the ninth Pugillus. And 
now, in a bulky supplement to the 23d volume of the Nova Acta Acad- 
emie Nature Curiosorum, the indefatigable author, has brought outa 
new monograph of the genus, with 204 species (including the postscript), 
illustrated by 64 plates, containing figures of 78 species. So that, with 
these and the plates of the earlier monograph and its supplements, the 
iconography of the genus is almost complete. Five large tables display 
the whole geographical distribution of each species, as far as known, in a 
very complete manner, the area in which species of the genus occur be 
ing divided into about 90 sub-regions. Like all Dr. Lehmann’s works, 
this monograph is most faithfully elaborated; and botanists are greatly 
indebted to him for the long and conscientious labor he has bestowed 
upon this difficult genus. A. G. 
1. Conspectus Systematicus Hydrillearum ; auctore R. Caspary. Ber 
lin: 1857. pp. 15, 8vo. (From the Proceedings of the Roy. Acad 
Sciences of Berlin, Jan. 1857.)—Dr. Caspary has been studying this 
little group (represented in this country by Anacharis Canadensis) with 
distinguished ability and success; but his little pamphlet shows that 
much yet remains to be done before the genera and the species can be 
regarded as well settled. He admits three genera, viz. Hydrilla and Eb 
dea of Richard, and Lagarosiphon of Harvey; the former of a sing 
Asiatic and European! species, the second having only American species, 
be the same more or less, and the third of one South African and or 
North African species. Planchon and Babington’s mistake of the sub 
hermaphrodite and dicecious states of our North American species 
generically distinct, which we pointed out at the time, is rightly compr 
hended by Dr. Caspary, who, however, has hesitated to reduce the severa 
false species that were published. His four North American species ar 
undoubtedly forms of one. Whether the whole tribe is not reducible t 
one genus is still an open question. but if Hydrilla has anatropou: 
ovules, it should probably be kept distinct. The orthotropous ovules 
Anacharis were long ago indicated by Dr, Torrey, and figured in tl 
Botany of the State of New York, of which work Dr. Caspary evident 
was ignorant. Generic distinctions between Lagarosiphon and Elodea 
Anacharis are not patent. Under the circumstances we do not think 
right in Dr. Caspary to attempt the restoration of the name Flodea ; 
although Nuttall was wrong in supposing it the same as Hlodes of Ada 
son, it is too near it in sound and structure, and the Hypericaceous genu 
has been or nerally adopted in that form, while the name Anacharis 
adopted by Plan hon and Babington, had also come into general us 


Here is sure ly a case of summum jus, SUMMA tN) ‘ria 2 and it would te 


wiser to “let pretty well alone.” 

The different forms of the flowers of our Anacharis Canadensis s 
need investigation; and the writer of this notice asks for flowers and 
flowering branches of the plant, especially for male flowers, preserved ! 
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5. Mémoire sur le Vallisneria spiralis, L.; par Av. Cuattx. Paris: 
1855. pp. 31, 4to, with 5 plates.—The Vallisneria, famous in botanical 
terature, is here treated, Ist, as to organography and vegetation; 2d, as 

the organogeny of the flower; 3d, its anatomy; 4th, its teratology ; 
and 5th, its physiology. Upon the latter points the author has nothing 
any consequence to say; nor do his investigations of the organogra- 
phy and organogeny of the plant offer any important points for notice. 
The so-called staminodia of the female flowers he shows to be petals, ac- 

rding to the prevalent view. That the ovules are orthotropous is a 
fact which he announced in the year 1854. The same fact was pub- 
shed in this country in 1848. Their dispersion over the walls of the 
wary is apparently an original observation; but the note remarking that 
rthotropous ovules were not before known to be borne on funiculi was 
written in forgetfulness of Helianthemum and other Cistacez, in which 
nder funiculi have long been familiarly known. A. G. 


6. Freshwater Bivalves—The following is a list of papers recently 


published by I. Lea, of Philadelphia, in the Proceedings of the Acad- 
my of Natural Sciences of Philadelphia. 

Descriptions of four new species of exotic Uniones.—Descriptions of 
hirteen new species of exotic Peristomata.—Descriptions of fifteen new 
species of exotic Melaniana.—Description of the byssus of the genus 
‘nio.—Descriptions of eleven new species of exotic Uniones, from Geor- 
ria—Remarks on Triquetra contorta.— Remarks on the visual organs of 

Naiades.—Descriptions of thirteen new species of Uniones, from 
rgia.—Descriptions of twelve new species of Uniones, from North 
rolina.—Descriptions of six new species of Uniones, from Alabama.— 
scriptions of eight new species of Naiades, from various parts of the 
United State s.— Descriptions of three new species of Naiades. 
Agassiz.—The first volume of Agassiz’s great work is all printed, ex- 


ing a few pages. 
IV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 


Cold weather.—The record of the thermometer, at Dartmouth Col- 
ge, has been kept twenty-three years, and shows the past month to have 
been the coldest of that period. The Januarys of 1844, 1840 and 1837, 
» remarkable for their severity, but yield the palm to January, 1857. 
"he mean temperatures, at the hours of observation, viz. 74 a.M., 14 
«., and 94 p. M., together with the average, and the highest and lowest 
mperature of these respective months, are given below. Also the ap- 
roximate average of all the means, for the Januarys of the period of 

nty-three years. 
4 »m. Average. Highest. Lowest. 
January 1857, 3 36° -39 
79 44 - 30 
8 8 40 oo 
46 


Average for 23 years, 4 25 ‘3 46 5 


The lowest temperatures observed during each of the winters of this 
veriod of twenty-three years, beginning with that of 1835, are as follows: 
-30, 24, -16, -16, -33, -24, -18, —31, —29, —32, —20, 239, - 


-34, —33, —29, —23, —13, —29, —26, 18, —39. Average 
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Some of the coldest days of the present winter with the temperature 
at the hours of observation are given below: 


December 17, —17° 
18, —22 
January 16, 
“ 18, — 4 
23, 26 —16 
24, 39 —2 
25, 10 
26, 8 
For the sake of comparison, some of the coldest days noted on the 
register are added. 
14h. Average. 
7° — 22°-7 
16° 
-13 
-14 
-13 
-16 
-11 
-15 
-17° 
-17 
-16 
-~19° 


, 1835, 

5, 1835, 

7, 1835, 

8, 1836, 

, 1837, 

, 1840, 

, 1844, 

2, 1845, 

, 1848, 

, 1850, 

. 80, 1851, 
29, 1854, 
20, 1854, 
6, 1855, 

, 1855, 

, 1856, 
1857, 


t 


Sa 


2 


S 


- 9 
9 


28 25 


ty 


From the above it will be seen that January, 1857, was the coldest 
month, the 23d the coldest day, and the morning of the 24th the cold- 
est morning of the last twenty-three years. The first on the preceding 
list of cold days, Jan. 4, 1835, approximates very nearly to the tempera 
ture of the 23d Jan., 1857. 

In this locality an extreme depression of the temperature is usually 
accompanied with a calm state of the atmosphere, and consequently the 
severity of the cold is not so keenly felt as a much less degree of cold 
in places exposed to the wind. A remarkable exception occurred on the 
16th of December, 1835, when the temperature of — 17° was accompa 
nied through the day with a strong north wind, rendering the cold of that 
day more intensely severe and distressing than that of any other in the 
whole period. 

Our extreme cold days often occur in clusters of from three to six or 
even ten days. There are nearly seventy such periods noted on our 
record. The most remarkable of these commenced on Jan. 25th, 1844, 
and continued seven days, during which the morning observations of the 
thermometer averaged —24°°7, and the evening — 12° 1, and the noon 
only Lowest —30°. 

Another period of six days commenced Feb. 2d, 1836, during which 
the average of the morning observations was - 20°8, and the evening 


Lowest —29°. 


Jar —18 8 0 
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Another period of ten days commenced Jan. 3d, 1835, during which 
the average of the morning observations was — 156, and of the evening 


~5°3. Lowest — 32°. 
Another period of eight days commenced Feb. 13th, 1849; average of 
morning observations — 15°°4, and evening —1°4. Lowest — 21°. 
Another commenced Jan. 16, 1852, and continued seven days; the 
morning average was — 11°8, evening —4°°4. Lowest — 23°. 


The recent period of four days, from the noon of Jan. 22, 1857, gives 
a morning average of —25°8; evening —12°°7; noon —1°0, and low- 
est — 39°. 

The mercury did not quite congeal in our thermometers on the morn- 
ing of the 24th of January, but would doubtless have done so at the 
Hanover bridge, in the valley, 140 feet lower than our village, had not 
the owner of the instrument, on perceiving the rapid descent of the mer- 
cury on the evening of the 23d, taken it in, to prevent its freezing and 
bursting. He was not aware that mercury, unlike water, contracts, on 
congealing, instead of expanding. In low grounds surrounded by precip- 


itous hills the temperature, when the air is still, is generally some degrees 
lower than in more elevated localities. Thus at the White River Junc- 
tion (which is about 187 feet lower than our village), and at several other 
places in our vicinity, the mercury is reported to have frozen. It may be 
proper to remark, that the carefully conducted experiments of Dr. Kane, 
in his Arctic expedition, show that the specimens of distilled mercury 
which he subjected to trial, congealed at temperatures from —38°5 to 
-41°5, and after congealing, contracted so as to give an indication of 
-44, The observations of Sir Edward Belcher confirmed these results, 
the congealed mercury, in his experiments, contracting to - 46°. Pouillet 
gives the point of fusion of mercury at —39°2. The results of spirit 
thermometers, at a very low temperature, should be received with cau- 
tion. Dr. Kane found that six spirit thermometers which were selected 
as the most consistent of nearly thirty, and all of which at temperatures 
above —40 agreed within 1°8, read as foilows at noon, Feb. 5, 1854: 
-71°, — 63°, —54°, — 50°, — 50°, thus differing 21 degrees. This proba- 
bly owing to the different conditions of the alcohol with which they were 
filled, in respect to purity, and the quantity and quality of coloring mat- 
ter employed. 

Dartmouth College, Jan. 31, 1857. 

2. Filtration through Sand —Experiments by Mr. Henry M. Witt, at 
the Chelsea waterworks, (England) have proved that by simple filtration 
of water through sand, soluble salts as well as suspended matters are sep- 
arated, Out of 65°527 of solid residue dissolved and suspended, 24°237 
were separated, including 7°559 of soluble salts, (1-820 of these chlorid 
of sodium). From water containing 55°60 of solid residue, 32°75 were 
thus separated 3°404 of which were dissolved salts. Hence mere perco- 
lation through sandy strata for long periods may separate dissolved saline 
ingredients from waters. Mr. Witt applies the facts to explain the oceur- 
rence of freshwater springs on coral islands, that ebb with the tide.— 
Phil. Mag. [4] xii, 23. But here Mr. Darwin’s explanation seems most 
reasonable :—that the freshwaters are from the rains; and that being 
detained upon the coral rock, and at the same time being lighter than the 
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salt water of the ocean, the setting in of the tides pushes the fresh waters 
before them. 

3. Density of the Earth—The experiments of the Astronomers in the 
Harton Coal Pit, according to Rev. 8. Haughton, (Phil. Mag. [4], xii, 
50), give for the mean density of the earth, 5-480. The pit was 1260 
feet deep, and the seconds pendulum gained 2} seconds per day at the 
bottom of the coal pit. 

But the calculations of Mr. Airy, the Astronomer Royal (ib. p. 231) as 
given in the same Journal, vol. xii, p. 231, arrive at 6°566 as the mean 


density, which number at page 468 is changed to 6°809—6-623, the va- 


riation depending on the relative value of some of the observations. 

Lieutenant Colonel James has deduced (Phil. Mag. [4], xii, 314) from 
the deflection of the Plumb-line at Arthur’s Seat (Scotland), that the 
mean density of the earth is 5°14. 

4. Artesian Well of Mondorf.—This well has reached a depth of 2247 
Parisian feet, having passed through 54°11 meters of lias, 206°02 keuper, 
142°17 muschelkalk, 311°45 variegated sandstone, 16°24 older slates and 
grauwacke. The temperature at bottom is 27°63° C., equivalent to an 
increase of 1° C,, in depth for every 31°04 meters.— Walyerdin, in Compt 
Rend., xxxvi, 250. 

5. Notice of a brilliant Meteor seen near Lake Winnibigoshish, Minne- 
sota, April 11, 1857; by Rev. B. F. Opett.—The sky at the time was 
partly covered with thin stratus clouds, and was moreover somewhat 
hazy. Being at the river, at about ten minutes before 9 p. m., the whole 
scene became suddenly almost as light as day, and on looking up I sawa 
meteor of the greatest splendor, in the constellation Hydra. Its course 
was nearly due west, and it did not occupy more than four seconds in 
sweeping across the southern heavens. It seemed to me to be greater 
than that of the full moon. It vanished a few degrees above the horizon, 
without any noise or evidence of explosion, leaving a bright streak of 
light, perhaps a degree in breadth, extending from a few degrees above 
the eastern horizon to within a degree of the western. In one or two 
minutes, this streak vanished, except a portion about 15° in length, which 
remained visible five or ten minutes, though gradually changing its form, 
and losing its brilliancy. Its appearance was that of a streak of vapor 
suspended in the atmosphere, gradually diffusing itself and distorted by 
the unequal currents of air to which its different parts were exposed. 
The whole moved very slowly to the north or northeast, but the western 
portion much the fastest, thus causing it to take a shape resembling the 
letter S. 

6. Prof. Bailey —The collections of microscopic objects made by Pro 
fessor Bailey, and his library of works connected with that department ot 
science, were bequeathed by him to the Boston Society of Natural History. 

7. American Association for the Advance of Science.—The next meet 
ing of the Association will open at Montreal on the 12th of August next. 

8, Key to the Geology of the Globe: an essay designed to show that 
the present geographical, hydrographical, and geological structures, ob- 
served on the earth’s crust, were the result of forces acting according to 
fixed, demonstrable laws, analogous to those governing the development 
of organic bodies; by Ricuarp Owen, M.D., Prof. Geol. and Chem. in 


f 
{ 
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the University of Nashville. 256 pp. 8vo. Illustrated by maps and 
diagrams. New York: 1857. A.S. Barnes & Co.—The author attempts 
to trace analogies between organic and world development. The work 
is the result of much thought, and contains valuable suggestions. There 
are undoubtedly real analogies of the highest meaning between the two 
systems of development ; but they are to be found in the profound laws 
of progress, which are, in fact, simple philosophical principles, and not in 
details of structure. There are ideas rupning alike through the suc- 
cessive phases of both; but to attempt to find in the earth any analogy 
to the special organism of an animal is to mistake the whole bearing of 
the subject : and this is where the work of Professor Owen diverges from 
the true philosophy of nature. 

9. Coast Survey Report for the year 1855. 420 pp. 4to. Washing- 
ton: 1855.—This Report by Prof. A. D. Bache is a massy volume con- 
taining the results of a years’ progress in the great work he has in charge. 
One-half the volume censists of maps of the surveys made on different 
parts of our eastern and western coasts, besides diagrams illustrating 
special researches by Prof. Bache and officers in the survey. 

10. Fossils of South Carolina ; by M. Tvomey and F. 8. Hotmes.— 
Nos. 9 and 10 of this fine work contain a continuation of the descrip- 
tions of South Carolina Pleiocene fossils, with five lithographic plates. 

ll. The U. S. Naval Astronomical Expedition to the Southern Hem- 
isphere, during the years 1849—1852. Volume VI, Magnetieal and Me- 
teorological observations, under the direction of Lieut. J. M. Giiuiss, 
LL.D., Superintendent. 430 pp-, 4to. Washington: 1856.—The tables 
of which this volume consists, are a full exhibition of all the magnetic 
and meteorological observations made in Gilliss’s Astronomica] Expedition 
The observations have been reduced and the means calculated, evidently 
with great labor. The special points which are noted are, absolute decli- 
nations at Santiago, Chili, the diurnal changes of declination, variations 
of horizontal force at different places in Chili, observations to determine 
the absolute horizontal force and calculations for different places, mag- 
hetic term-day observations ; mean atmospheric pressure at the several 
observation hours of each month, quarterly and annual means; mean 
temperature in the same manner, for the hours, the months, and year, 
maxima and minima and daily range; and similar detail as to the mean 
temperature of evaporation, the winds, clouds and rain. This is the 
third volume of the Report thus far issued. The work is a great one, and 
we look for its completion with deep interest. 

12. Familiar Astronomy, or ain Introduction to the Study of the 
Heavens. Illustrated by celestial maps, and upwards of 200 finely exe- 
cuted engravings; to which is added a Treatise on the Globes, and a 
Comprehensive Astronomical Dictionary, for the use of schools and pri- 
vate students; by Hannan M. Bouvier. 499 pp., 8vo. Philadelphia: 
1857. Childs & Peterson—This new volume on astronomy is an excel- 
lent work, exceedingly well adapted for class instruction in schools or 
academies, and at the same time well calculated by its thoroughness and 
attractive character to disseminate astronomical knowledge beyond the 
walls of the academy. It is superior in its typography, remarkably 
beautiful in its numerous wood cuts, precise and pure in its English, full 
in its illustrations, and up to the times in its science. A considerable 
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number of comets and nebule are figured, and although but wood en- 
gravings, they are nearly equal to the best on steel. The work com- 
mences with the general principles of physical astronomy, which occupy 
Part I. Part IL embraces Descriptive Astronomy; Part III, Sidereal 
Astronomy ; Part IV, Practical Astronomy, treating of the principles and 
construction of telescopes and other instruments; Part V, contains a 
Treatise on the Globes; Part VI, the History of Astronomy. The plan 
of the work is on the system of questions and answers, which is conven- 
ient for teachers, and is so well carried out as to have scarcely any of the 
objections usually urged against the method. 

13. The Testimony of the Rocks, or Geology in its bearings on the 
Two Geologies, natural and revealed ; by Hueu Mritter. 500 pp-, 12mo, 
—This work is too well known and fully appreciated to require remark 
in this place. We wish it may be universally read, as the last message of 
one who knew by experience the profound truths and harmonies of the 
two revelations—the testimony of the rocks and of the written word. 
The title page presents the theme of the work in & sentence from Job, 
“Thou shalt be in league with the stones of the field.” 

14. A Manual of the Detection of Poisons, by Medico-chemical analy- 
sis; by Dr. F. J. Orro, Prof. Chem. in Caroline College, Brunswick; 
translated from the German, with notes and additions, by Wm. Etper- 
Horst, M.D., Prof. Chem. Rensselaer Polytech. Inst., Troy, N. Y. New 
York: 1857. 178 pp. 12mo. H. Bailliere—A valuable little work by 
an eminent German chemist, in which a large subject is brought judi- 
ciously into a small e« ym pass, Prof. Elderhorst has made some additions 
to the original treatise. 

15. Klements of Chemistry, including the Applications of the Science 
in the Arts; by Tuomas Granam, F.R.S.L. and E., late Professor of 
Chemistry in University College, London. 2d ed., revised and enlarged, 
edited by A. Warts, F.CS. Vol. Il, Part IL New York: 1857. 
C. E. Bailliere—This is a handsome reprint of the well known chemistry 
of Professor Graham. 

16. Chemical Problems and Reactions, to accompany Stéckhardt’s 
Elements of Chemistry; by J. P. Cooks, Jr. 130 pp. 12mo. Cam- 
bridge: 1857.—In the usual method of teaching chemistry, the knowl- 
edge gained consists usually of vague ideas and incoherent facts, or if 
clear and intelligent, it fails of that thoroughness which is needed to ren- 
der it an instrument in the hands of the student. Professor Cooke of 
Harvard, has done a good service to the science in the publication of this 
book of Problems and Reactions. The student is led directly into the 
subject of equivalents and chemical physics. By definite problems, the 
Jearner is made to calculate the results of reactions, the yield of one pro- 
duct or another, and the proportious for saturation in various cases, the 
reduction of weights and measures, the weight of air and gases of spe 
cific amounts under different states of barometric pressure and tempera- 
ture, the use of symbols, and modes of deducing formulas. The work 
was prepared for his own classes at Cambridge, but will be found useful 
wherever chemistry is taught. 

Osirvary.—A. Durrenoy, the distinguished French mineralogist, and 
head of the School of Mines, died at Paris, in March last. 
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